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THE IMPROVEMENT OF THE ILLINOIS RIVER, 
looking toward the ultimate construction of a deep water- 
way from Chicago to the Mississippi River, is the object 
of a resolution now before the Committee of Waterways and 
Drainage of the Illinois Legislature. The resolution re- 
counts that whereas the completion of the Chicago Drain- 
age Canal will open up the most expensive part of such 
a waterway it is the policy of the state to secure the fur- 
ther completion of the waterway to the Mississippi River, 
and to this end the Federal Government is urged to re- 
move the present dams in the I}linois River and other- 
wise to deepen and improve it to an extent suitable for 
navigation. This resolution is in direct line with the pol- 
icv of the Illinois River Valley people in their recent 
legislation effecting the Chicago Drainage Canal, which 
it will be remembered bound the trustees in charge of 
that enterprise to build swing bridges over the channel 
and otherwise to recognize the waterway features of the 
work in all further constructions, 

—_———_@——_—_— 

THE NEW ORLEANS DRAINAGE COMMISSION, as the 
result of an opinion delivered by City Attorney Gilmore, 
finds that it can obtain no further revenue from the Per- 
manent Public Improvement Fund until 1899, and the pro- 
posed work of drainage is limited in consequence. There 
was, however, sufficient money in hand to complete work 
under way, including the building of Station No. 6 and the 
digging and cleaning of the canals leading to it. Major B. 
M. Harrod, Engineer of the Board, submitted a report 
upon proposed changes in location and upon the condition 
of the work generally. 

o--—— 

THE WORK OF TRACK ELEVATION in the city of 
Chicago is receiving more attention at present than for 
some time past. Besides the work of the Chicago & 
Northwestern and the Pittsburg, Fort Wayne & Chicago 
railways, noted in Engineering News of May 20, the noto- 
rious 16th St. crossing has just been ordered abolished by 
the city council, This work will require the elevation of 
the tracks of the St, Charles Air Line and four other 
railways and the depression of the tracks of the Chicago 
& Western Indiana and Atchison, Topeka & Santa Fe rail- 
ways, and will cost some $2,500,000. It is stated that the 
roads interested have signified their willtngness to accept 
the ordinance and that the beginning of work may be 
expected at an early date. The character of the construc- 
tion will resemble in a general way that of previous track 
elevation work in Chicago, which hag been described in 
Engineering News of Aug. 20, 1896, and numerous pre- 
vious issues, The 16th St, crossing has always been con- 
sidered one of the most dangerous grade crossings in 
Chicago and the prospect of its early removal is unusually 
gratifying. 

—_@e—__———_ 

THE MOST SERIOUS RAILWAY ACCIDENT of the 

week, and that not very serious in itself, was a glancing 


“trains. 


collision at the South Ferry terminal station of the New 
York elevated railway, May 21. The Ninth Ave. and 
Sixth Ave, trains have each a single terminal track, on 
opposite sides of a platform, and outgoing Ninth Av« 
trains have to foul the crossing for incoming Sixth Ave. 
The switches and crossings are protected by inter 
locking plant and disk signals, but the engineman of an 
incoming Sixth Ave, train ran past the danger signal and 
the engine of this train struck the front edge of the third 
ear of an outgoing Ninth Ave. train, which was crossing 
over to the uptown track. Nobody was badly hurt, but the 
few passengers were shaken up, and one was thrown 
down. 
——— 


THE BROOKLYN DRY DOCK LEAKAGE has been re- 
ported upon by a special board of civil engineers. They 
found, at Dock No. 3, a large hole in front of the entrance 
to the dock, made originally by the disturbance of the 
sheet-piling by a dredge. Water was entering this hole 
and passing into the dock at the rate of about 10,000 gal 
lons per minute, according to the press reports, The board 
hopes that the damage can be repaired by divers and that 
a coffer dam will not be necessary; but they estimate the 
cost of the repairs at $20,000, a sum which will require 
a direct appropriation by Congress. 

a —_@— —-_ 

AN EMERGENCY CASE OF LONG-DISTANCE 
electric transmission took place between Canton and 
Massillon, O., on May 19. The two cities are about eight 
miles apart and their street railway systems are owned 
by the same company. The chimney of the plant at 
Canton was being repaired and during the day it was out 
of use the Canton railway was operated by current gen- 
erated in Massillon, The two lines had been built at 
random and for a distance of six miles the current (520 
volts) traversed a single No. 000 wire. The extreme dis- 
tance to which the current was carried was about 11% 
miles. The number of cars in Canton was reduced to about 
one-third of the usual number. The arrangement worked 
all right except when a heavy interurban car was ascend- 
ing a hill between the cities, when it would consume al! 
the power and the cars in Canton would almost stop. 

————_——_e-—-—_——-——_ 


A STEEL ROADWAY FOR HIGHWAYS is to be built 
at the Nashville Centennial by Gen. Roy Stone, of the 
Office of Road Inquiry, at Washington, D. C. A roadway 
300 ft, long is to be thus equipped as an object lesson. 

a ——_@—_--_--——- 

THE BLACKWELL TUNNEL, under the Thames, at 
London, was formally opened to traffic by the Prince of 
Wales on May 22. 

inetiicenasidilpadbimadaniites 

THE NEW PUBLIC LIBRARY BUILDING FOR NEW 
York city has been authorized by the bill passed by the 
Legislature and approved by the Governor. The estimated 
cost of the library building is $1,700,000, and it will oc- 
cupy the site of the reservoir at 42d St. and Fifth Ave. 
The Trustees of the New York Public Library and the 
Astor, Lenox and Tilden Foundationg have appointed a 
committee to prepare plans, with Mr. John 8. Kennedy 
as Chairman and Mr. George L. Rives as Secretary, When 
the plans are approved the building will be constructed 
under the Commissioners of Public Parks. The commit- 
tee proposes to obtain plans by two consecutive compe- 
titions; an open competition for sketches only, and a re- 
stricted paid competition. Director John 8. _ Billings, 
Bernard R, Green, engineer in charge at the Congressional 
Library, and Prof. Ware, of Columbia College, will be the 
judges in the preliminary competition. The second com- 
petition will be decided by a committee of seven, made 
up of three members of the Board of Trustees, the Direc- 
tor and three practicing architects selected by the com- 
petitors. The proposed building will stand on a lot 482 
by 455 ft. square, and the price of $1,700,000 ig to be ex- 
clusive of the heating, lighting, ventilation, furniture, 
book-stacks, shelving, architects’ fees and the cost of 
removing the reservoir. The building must be thoroughly 
fireproof, and have an ultimate capacity of 4,000,000 vol- 
umes. All New York architects are invited to compete, 
and for the twelve most meritorious sketches selected by 
the judges, $400 each will be paid. From these twelve 
six men will be chosen for the second competition and 
$800 will be paid to each for the estimated cost of the 
drawings required. From these six, at least three sets 
of plans will be selected and sent to the Trustees, with 
comments on each for their guidance, and the Trustees 
will then send one of these to the Board of Estimate and 
Apportionment for its approval, subject to such changes 
as may be afterwards deemed advisable, and the Trus- 
tees will recommend the author of this last plan as the 
architect of the building. The Trustees may also ap- 
point an engineer to superintend the work. Full detail» 
of the scale and class of drawings required, the general 
dimensions, floor area, etc., can be obtained from the Sec- 
retary of the Trustees Committee, Mr. Geo. L. Rives, 32 
Nassau St., New York city. 

—_—_~e—_—_——_ 


TO DETERMINE THE SEASON OF NAVIGATION on 
Hudson Bay is the object of a special expedition just dis- 
patched from St. Johns, Newfoundland, by the Canadian 
government. The expedition is in charge of Commander 
Wakeham, of the Dominion Department of Marine and 


Fisheries, and he will have with him, according to the 
press dispatches, representatives of the 
Manitoba governments 


Dominion and 
and Captain Bourke, R. N.. who 
represents British capitalists rhe expedition will last 
seven months and its members will thoroughly investigat: 
the nature and length of the open season on Hudson Bay 
and its adaptability as the eastern 


terminus of a& rallWway 
line intended to connect the grain fields of Manitoba with 
a line of steamers from Hudson Bay to Kurope This 


scheme will be recognized as the Winnipeg-Hudson Bay 
short cut grain route to Europe which first came into 
prominence in ISS80 by securing from the government a 
subsidy of 10,000 acres of land per mile of completed road 
to aid in building a 500-mile line from Winnipeg, Mani 
toba, to Hudson Ray On the strength of this subsidy 
the money was secured to build 40 miles of the line north 
east from Winnipeg For some years the promoters of 
the scheme have been occupied alternately in soliciting 
further government aid and in trying to interest English 
capital in the enterprise. The government hag twice in 
creased its first subsidy, but In 180% was again solicited 
to guarantee the interest on a $15,000,000 loan This it 
refused to do outright, but compromised by agreeing to 
send the present expedition to Investigate the possibilities 
for the successful navigation of Hudson Bay by grain 
steamers, In 1884 a similar expedition explored the 
country for the same purpose and reported against the en 
terprise 


+ 
ARMOR PLATE for battle ships may cost as much as 
$400 per ton, according to the unanimous recommendation 
if the Senate Naval Committee 
-- . 


CONTRACTS FOR BRIDGES ACROSS THE CHICAGO 
Drainage Canal will, it is stated, be let so as to have the 
bridge work of the Sanitary District completed during th 
present season. Altogether there will be 14 bridges to be 
built, of which five will be railway bridges and nine high 
way bridges. Of the railway bridges, four will be for 
two tracks and one, located at Campbell Ave. and %1« 
St., in Chicago, will carry eight tracks. This last struct 
ure will be 400 ft. 5 ins, long and 120 ft. wide and wil! 
weigh 7,000,000 Ibs. It will be constructed of medium 
steel and operated by electric power. Its total cost, with 
out the turning machinery, is estimated as $500,000 Ali 
the bridges will be swing bridges, the highway structures 
of the “‘bob-tail’’ type, with the pivot pier at one side of 
the channel, but for the present the operating machinery 
will not be installed, as the bridges will not be required 
to swing until the canal is used for navigation The total 
cost of the bridge work to be done by the Sanitary Di 
trict is estimated at $1,800,000 

Sa 

THE ATLANTIC AVE. IMPROVEMENT in Brooklyn 
N. Y., seems likely to be carried out, Governor Black hav 
ing signed the bill for the work, which includes removy 
ing the Long Island R. R. tracks from the surface of th: 
avenue to an underground line, and building a tunnel to 
earry this line under the East River to a station near 
Cortlandt St., in New York city. The Long Island R. R. 
is said to be anxious to have work started as soon as 
possible, and the consulting engineer, Mr. C, E. Jacobs, is 
now on his way back from Europe, where he has been to 
inspect other underground lines and tunnels. 

-_-—_—-_—_ e__——_ - 


THE PITTSBURG WATER FILTRATION EXPERI 
ments are to be started immediately, work already having 
been begun on a small subsiding reservoir and two small 
filter beds. The reservoir and filter beds will adjoin 
each other, and will have masonry walls and a concrete 
bottom. The capacity of the reservoir will be about 34, 
QUO gallons. Each filter bed will have an area of 200 
sq. ft., or 0.00665 acre. The commission has an available 
fund of some $20,000 or $25,000 to be used in the experi 
ments. It is composed of eleven members, as follows 
Robert Pitcairn, Chairman; W. J. Holland, Chancellor of 
the Western University; Jas. H. Bailey, Dr, J. Guy Me 
Condlers, Dr. Jas. R. Vincent, E. M. Bigelow, M. Am 
Soc. C. E., Director of Public Works; G. L. Holliday, 8 
D. Warmeastle, William McConway, H. P. Ford, Mayor of 
Pittsburg, and William Flinn, Mr. Allen Hazen, St. 
Paul Building, New York city, is Consulting Engineer 
Mr. Morris Knowles, Assoc. M. Am. Soc. C, E., formerly 
Assistant Engineer to the Metropolitan Water Board, and 
a member of the water board of Lawrence, Mass., is Resi- 
dent Engineer, and Dr. Walter Riddle, of Pittsburg, is 
chemist. The bacteriologist has not been appointed. Mr. 
Pitcairn is reported as stating that various systems other 
than slow sand filtration will be tried during the year 
the commission proposes to devote to the work. 

sucinpinilieentiiieee 


ALTERNATE PROPOSITIONS for 48-in. cast-iron and 
50-in. steel pipe are to be received soon at Minneapolis, 
Minn. There will be 15,800 ft. of ordinary pipe, and four 
lines of 36-in, submerged cast-iron pipe, each about 750 
ft. long.. The bids may be on either the pipe alone, or 
pipe and pipe-laying combined, Bids will also be invited. 
on specials and gates for the pipe lines. The work is 
being done to connect the new reservoir with the pump- 
ing station and distribution system. Mr. F. W. Cappelen, 
M. Am, Soc, C. B., ia City Bagineer. 
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SOME RECENT EXAMPLES OF WATER TOWER .CON- 
STRUCTION, 


The accompanying engravings show three unus- 
ually interesting and in some respects structurally 
noteworthy designs for water towers, which have 
been constructed by the U. 8S. Wind Engine & 
Pump Co., of Batavia, Iil., during the past year. 
These towers are located at Warren, Ill., Dwight, 
lil, and Lexington, Ky., respectively; the tower at 
Warren, Ill., being for the public water supply of 
the town, while the two others are for private 
water supplies for the large country places of Mr. 
J. R. Oughton, of Dwight, Ill, and Mr. Frank 
Sturges, of Chicago, Ill. At Warren, Ill, the con- 
trolling conditions were utility and economy, no 
extra expense being warranted for ornamentation 
or architectural embellishment of any character, 
and accordingly the design presents simply the util- 
itarian side of water tower construction. At Dwight 
and Lexington, however, the conditions were dif- 
ferent, a handsome appearance being required of 
the structures as well as utility for their purpose, 
and, further, the tower at Dwight required a rather 
unique architectural treatment to secure its har- 
mony with the general architectural scheme of the 
neighboring residence and farm buildings 





Fig. 1.--Masonry Water Tower 102-Ft. High for Town 
Water Supply at Warren, Ill. 


Turning now to a brief consideration of the indi- 
vidual structures, it will be seen that Fig. 1 shows 
the masonry tower and adjoining power house for 
the town water supply of Warren, Ill. This tower 
is 102 ft. high from the water table to the bottom 
of the tank. The masonry is founded on solid 
rock about 12 ft. or 13 ft. below the water table. 
At the level of the water table the walls are 4 ft. 
thick, and from this they decrease with a uniform 
taper to a thickness of 2 ft. at the top. The ma- 
sonry is of limestone laid in cement mortar. The 
tank is made of red Louisiana cypress, and is 24 ft. 
high and 21 ft. in diameter, with a capacity of 2,- 
OVO gallons. The standpipe which supplies the 
water to the mains is 10 ins. in diameter and is 
connected with the bottom of the tank with an ex- 
pansion joint and a balance float valve. This valve 
automatically shuts off the water when the tank 
is full. 

Water is pumped to the tower from a deep well 
located in the brick power house about 60 ft. away. 
This well is about 800 ft. deep, with a 10-in. casing, 


and is pumped with a 7%4-in. artesian well brass 


cylinder, which is attached to the lower end of a 
drop pipe S ins. in diameter and 150 ft. long. The 
plunger is worked by a 3%-in. shaved wood rod 
with oil couplings. The steam cylinder is 12 ins. 
in diameter and has a 36-in, stroke. The water is 
lifted from the well to the top of the tower without 
rehandling. Eventually the water will be dis- 
charged into a reservoir where it will be handled 
by another pump for fire service, but in the mean- 
time a very fair fire pressure is had direct from the 
tank, which is elevated some 40 to 50 ft. above the 
larger part of the town. 

The tower at Dwight, I1., is a combination water, 
windmill and observation tower, and was designed 
by Mr. Julian Barnes, Architect, of Chicago, III. 
Briefly described, the tower is a steel framework 
covered in, shingled with slate and otherwise archi- 
tecturally embellished, as shown by the engraving. 
The bottom of the tank is 70 ft. above the ground 
and just above the observation floor, and the wind- 
mill is 90 ft. above the ground. From the observa- 
tion floor access is had to the windmill by means 
of a vertical cylindrical opening through the center 
of the tank. The tank has a capacity of 4,000 gal- 
lons. This central passageway is an unique fea- 
ture and its object was, of course, to preserve the 
symmetry of the tower by avoiding the usual out- 
side ladder. The wind engine is of the Halliday 
type and it operates a deep weil cylinder placed 
about 300 ft. below the wheel. 

The third water tower illustrated was built te 
supply water for domestic and farm and conserva- 
tory uses on the farm of Mr, Frank Sturges, which 
is located about six miles out of Lexington, Ky. 
The masonry tower was constructed entirely of 
white marble quarried on the farm of the owner. 
Not allowing for the cost of the marble, anything 
except labor, the tower cost complete about $6,000. 
The tank is located in the upper part of the tower 
and is supplied with water from a deep well, 
pumped by the wind engine shown to the left of 
the tower. The appearance of the tower would 
have been greatly improved if the roof had been 
either omitted or made to project over the tower 
line, the battlements in the latter case giving way 
to a cornice. 

———_@—_——_—_ 


A PLAN FOR IMPROVING THE WATER SUPPLY OF A 
PORTION OF PHILADELPHIA. 


Mr. Jno. C. Trautwine, Jr., Assoc, Am. Soc. C. 
E., head of the Philadelphia Water Department, 
has recently prepared a plan for improving the 
water supply of that part of the city which lies 
west of the Schuylkill River, and which at present 
suffers most seriously from the impurity of the 
present supply. We present below an outline of 
the plan presented by Mr. Trautwine, and have 
commented upon it in our editorial columns: 


West Philadelphia, or that portion of Philadelphia lying 
west of the Schuylkill River and comprising the 24th, 
27th and 34th wards, is suffering more than other sections 
of the city from a deficient and otherwise defective water 
supply. The population is estimated at about 130,000, 
and the daily consumption, as deduced from the plunger 
displacements of the pumps, is from 25,000,000 to 30,000,- 
0ovO gallons, or from 192 to 231 gallons per capita. The 
capacity of the four Worthington pumps supplying the dis- 
trict is nominally 38,000,000 gallons daily, but is limited, 
by insufficiency of bdéiler capacity, to about 28,000,000. 
There is but one reservoir, with a total capacity of 40,000,- 
000 gallons, but all this could not properly be drawn off, 
and there is, at best, only a bare 24 hours’ storage ca 
pacity for emergencies. 

The district is, therefore, practically on direct pumpage. 
The pumps must run without intermission, although the 
river water is heavily charged with mud after every rain 
storm, and is often literally black with coal dust from 
the anthracite coal regions, and little or no advantage 
is gained by the short term of subsidence possible in the 
reservoir. 

So serious has the evil become that the citizens have 
been holding meetings for agitation and for the study of 
the situation, and various schemes have been proposed for 
its amelioration. 

For at least two years the Department of Public Works 
has been asking for an appropriation for the purpose of 
increasing the storage capacity, and has recommended that 
the district be connected with the main system on the 
east side of the Schuylkill, in order that either side may, 
in emergency, come to the aid of the other. 

Both of these propositions figure among those recently 
brought forward. The amounts suggested for the new 
reservoir range from $250,000 to $1,000,000. 

The Chief of the Bureau of Water now recommends a 


plan involving (1) the stoppage of the inordinat. ; 
water by the application of a meter to every su; 4 
district, and (2) the construction of a sand filter 
pacity sufficient for the purification of the redy 
tity which would then be required. For the ; 
of the filter-bed a very eligible site belonging « a 
close to the pumping station and at the leve) o; 
is available. 

Judging from the experience of other places ; 4 
to expect that the use of meters, as proposed $ 
simply cutting off utterly pseless waste, redu 
sumption one-half, but, allowing for a reduc 
one-third, and for a filtration rate of only 2.01 
lons per acre per day, it is roughly estimated ; 
ficient filter-bed ean be constructed for S51) 11) 
while the metering of the entire supply may 
$300,000 more. 

As is usual in places where meters are pra 
known, there is considerable local prejudice aga 
use, but it is hoped that this may give way in \ 
advantages of metering. 

In the present case these advantages are (1) t} 
fective capacity of the present pumping station 
and pumping supply mains will be greatly increa 
doubled, and the necessity for increasing these I 
for years; (2) that the cost of the filter-bed wi 
more than one-half or two-thirds of what would | 
for the present excessive supply, and (3) that 
penses of pumping and filtering will be greatly : 

It is considered unnecessary at present to pr 
future increase of the service, for the plant here s 
is capable of gradual extension as occasion may 





Fig. 2.—Steel ani Slate Water Tower for Country House 
near Dwight, Ill. 
Julian Barnes, Chicago, Hll., Architect. 


and the experience gained in its operation can be turned t 
account in the erection of any extensions that may b: 
_uired in the future, 

As the filter plant would be located upon ground belong 
ing to the city, there would be no expenditure for 
estate; as the filter proposed is of the well-known sa 
bed type, there would be no payments of royalties, and 
as no alum would be required, the objections of 
who oppose all use of alum would be avoided. Fur 
more, sand-bed filters having had general and succes 
application, there would be only so much of ‘“‘experim« 
as there must be in applying any filtration plant un! 
untried conditions. 


We understand that the finance committee of t! 
councils has agreed to recommend a $1,000,000 
loan for an enlargement of the present reservo!! 
additional pumps and a filter plant for We- 
Philadelphia 


Oe 


THE PORT ARTHUR AND SABINE PASS CANA! 
which the Kansas City, Pittsburg & Gulf Ry. Co. propos: 
to excavate as an outlet to the Gulf, was commenced © 
May 11 by setting a large dr@ilge at work. 
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rHE SUBSIDENCE OF RAILWAY TRACKS AND OTHER 
STRUCTURES LOCATED OVER MINE EXCAVATIONS. 
By John Keay*. 
.s an inspector of mines my attention has sev- 
times been called by railway companies to 
sidences of tracks caused by a coal seam under- 
.th having been removed in whole or part by 
ing. There can be no general rule expressed 
to what effect the mining of a coal seam will 
» on the surface. This depends largely on the 
‘opth from the surface to the coal seam, the thick- 
< of the coal seam, the nature of the strata be- 
en the coal seam and the surface, the stratum 
ierlying the coal, the presence of drift or silt 
ve the stratified rocks and the method of work- 
»« the mine. Much of the knowledge that can be 
tained on this subject is, therefore, empirical, 
ting on the experience obtained in different lo- 





i 
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ib naga 


ities. 

rhere are two general methods of mining coal, 

ng-wall” and “room-and-pillar.” All other 
iothods may be considered a modification of one 

r the other of these, or a combination of both. In 

long-wall method all of the coal in the seam is 

_ken out, and with the exception of the passage- 

iys its place is filled with loose material taken 
rom the roof of the passageways and from the un- 
iermining. In room and pillar workings, chambers 
r rooms are driven from passageways or entries 

the solid coal, and pillars of unmined coal are 
left between the rooms to support the roof. Some- 
times these pillars are mined out after the rooms 
have been driven the required distance. The tim- 
bers placed in mines to support the roof give no 
permanent support to the surface. Their purpose 
is merely to support the roof as the workings ad- 
vanee. The walls of debris, with which most of the 
excavated space in long-wall workings is filled, 
give no support to the surface until the debris is 
compressed by the weight of the overlying strata. 
In mining parlance every disturbance of the roof 
caused by mining is called a “fall,” a ‘“‘cave in” or 
a “squeeze.” The term “cave in” is used when a 
fall occurs over a small area, breaking the support- 
ing timbers and closing a room or passageway, the 
pillars on each side giving sufficient support to 
localize the fall. A “‘squeeze”’ is so called when the 
weight of the overlying strata is breaking the pil- 
lars or crushing them into the soft underlying 
stratum. When commenced it usually continues 
until the roof and the bottom of the part of the 
mine affected come together. 

Long-wall working is generally confined to seams 
less than 5 ft. in thickness, which have a plastic 
roof, usually of shale, which bends as the weight 
if the strata rests upon it. A continuous squeeze 
follows within a few feet of the advancing working 


face. All of the coal, except a pillar around the 
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Longitudinal Section through Long-Wall 
Workings Showing Surface Subsidence. 


shaft is taken out. The debris with which the ex- 
cavated space, except that necessary for passage- 
ways, is filled is usually compressed by the weight 
of the overlying strata to about one-half of the 
space that it occupied when first put in. The di- 
rection of the thrust is not exactly vertical, being 
inclined over the excavated area towards the face. 
Where there is not more than 100 ft. of strata 
above the seam worked, there is a continuous de- 
pression of the surface as the workings advance, 
usually somewhat less than half the thickness of 
the seam. Generally no surface subsidence occurs 


*Inspector of Mines, State of Illinois, 1031 Reservoir St., 
Springfield, Tl. 
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when but one seam of coal overlaid by SOO feet of 
Strata has been mined, and no subsidence of the 
surface may occur when the seam is at much less 
depth. It is, however, important to know that no 
material subsidence of the surface occurs at a long 
wall mine, other than that which immediately fol- 
lows the advancing working face, so that after a 
mine is abandoned, which has been worked by this 
method, normally heavy structures may be erected 
over the excavated area, and railways may be 
graded over such workings after the mine has been 
abandoned, without fear of any further sinking 
of the surface, unless the mine was very shallow 
or had a thin stratified cover, overlaid by a 
heavy covering of quicksand or drift. In the latter 
ease a caving of one of the passageways may cause 
a running of the quicksand or drift into the mine. 
Seams of coal over 5 ft. thick are generally 
worked by the room-and-pillar method, or some 
modification thereof. Rooms or chambers from 14 
to 60 ft. in width are opened from the passage- 
ways or entries. It is usually intended that the 
weight of the overlying strata shall not rest on 
the working face of the coal. The width of the pil- 
lars between the rooms and entries is subject to 





Fig. 3. Marble Water Tower for Country House Near 


Lexington, Ky. 


local conditions. When the roof is reasonably soft 
and there is no strong stratum, such as a thick 
limestone or sandstone above the seam of coal, 
one-third or less of the coal is left unmined to sup- 
port the roof. When there is a thick covering of 
stratified rocks and the rooms cave in singly with- 





Longitudinal Section Through Room and 
Pillar Workings Showing Single Rooms 
Caved in. 


out crushing the pillar that is left between them, 
there is usually no sinking of the surface. When 
the rooms and entries are driven so that the pillars 
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may be withdrawn, a somewhat similar condition 
in relation to the surface to that obtaining at a 
working long-wall face accompanies the withdraw- 
al of each pillar. A thick stratum of strong lime- 
stone or sandstone above a seam of coal is condu- 
cive to a squeeze over a often 
Wide 
pillars are required to support the roof and surface 
where such a stratum exists. The conditions in- 
ducing a squeeze are intensified by a soft under 
stratum, especially  o if water Wide 
pillars are required to support the roof where such 
conditions obtain. 
not 


large area, and is 


accompanied by a sinking of the surface. 


is present 


The roof under such circum- 
usually cave and arch in 
The weight over a large area rests on 


stances does each 
the 
pillars and crushes them or sinks them into the un- 
derlying stratum, causing the strata above to sink 
and the under stratum to heave until the roof and 


bottom come together. 


room. 


Occasionally a thin stra- 
tum of limestone or other strong stratum, which 
roof, 


forms the or is near to it, thickens so that 
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Longitudinal Section Through Room and 
Pillar Workings Showing Surface De- 


pression Caused by a = queeze. 


each room does not cave in singly, and a squeezg 
involving a subsidence of the surface takes place 
where none was expected 

Where the coal has Leen mined under a strong 
roof, without sufficient pillars having been left, 
there always exists the probability of the com- 
mencement of a squeeze and sinking of the surface 
without any practical means of prevention. In 
mining practice, when a squeeze has commenced 
and it is desired to continue the mine workings 
beyond the area involved, it is customary to local- 
ize the squeeze by withdrawing whatever pillars 
can be safely taken out near the exterior limits of 
the squeeze, so as to allow the overlying strata 
to shear along the margin of the removed pillars 
and the area included in the squeeze to settle, and 
thus prevent the squeeze from extending to the 
adjacent pillars towards which it was advancing 
and crushing them by adding to the weight of the 
strata lying vertically above them the weight of 
the strata above the pillars that are being crushed 
by the squeeze. 

The presence of a covering of drift or silt over 
the stratified rocks is often a contributing factor 
in surface subsidences. Drift is usually deposited 
on an uneven surface of rock that has been sub- 
jected to glacial planing. 
passageway through the 


The caving of a room or 
stratified rocks may 





Longitudinal 
Room with Thin Stratified Covering 
Overiaid with Quicksand. 


Section through Caved-in 


cause a running of the drift or silt Into the mine 
and leave a funnel-shaped cavity at the surface, 
the size of which depends upon the thickness ané@ 
natural slope of the drift material or silt, the 
area of the opening of the stratified rocks at the 
bottom of the drift; the thickness of the coal 
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seam that has been mined and the extent and 
area of the underground passageways and exca- 
vations. An occurrence of this nature, where the 
stratified shale was thin and covered with quick- 
sand, and the surface subsidence due to long-wall 
working was filled with water, happened in 1883 
at a mine near Braidwood, Ill, by which 69 min- 
ers were drowned. In 1885, at a mine of the Sus- 
quehanna Coal Company, Nanticoke, Pa., a room 
located beneath the culm bank was driven into a 
body of drift, and so sudden was the irruption of 
drift and culm into the mine that 26 miners lost 
their lives. Occasionally “pot holes” filled with 
drift material, principally rounded stones, are en- 
countered in mine workings. An instance of this 
kind occurred in the main entry of the Streator 
Coal Co., Streator, Ill. Frequently a seam of coal 
is cut out for some distance by a sand bar, which, 
when met with, always presents the probability 
of a sinking of the surface until the running of 
the sand is controlled. 

The line of pressure between the roof and bot- 
tom of a seam is at right angles to the plane of 
stratification. When the roof is broken the ten- 
dency of the cavity is to assume the form of a 
paraboloid, the height being in inverse proportion 
to the transverse strength of the different layers 
of strata. The vertical axis may at any time be 
increased by further caving of the base and the 
disintegration or fracture of the layers of the in- 
ner surface. All possible conditions relating to the 
surface may obtain at metalliferous mines, the 
general practice being in proportion to the value 
of the deposit to substitute for the pillars the 
artificial support given by the different methods 
of timbering. A frequent cause of litigation has 
been the subsidence of the surface, owing to the 
extraction of salt by the solvent action of water. 

The following legal decisions and principles re- 
lating to surface support have been established: 

There may be a severance of the mineral estate from the 
surface estate. Where there has been no severance of 
the mineral estate from the surface estate the posses- 
sion of the minerals remains with the owner of the 
surface. Where there has been a severance of the mineral 
estate from the surface estate, if the law be not controlled 
by the conveyance, the owner of the mineral estate owes 
a servitude to the superincumbent estate of sufficient 
supports. Contract may devote the whole minerals to 
the enjoyment of the purchaser without support if the 
parties choose. The right to support of the surface may 
be waived in the conveyance but must be expressed in apt 
words. If, in addition to severing the coal from the sur- 
face by a sale, the owner releases his vendee and the 
underlying estate from surface support, the release is 
binding upon him and those taking title from him, but 
it cannot bind the state or its grantee. The right of emi- 
nent domain cannot be abridged or defeated by the con- 
tracts between private owners, or by the release of the 
owner of the surface. An entry by the state upon the 
surface is an entry upon the subadjacent strata so far as 
they are necessary to support the surface for the pur- 
poses of canal, railroad, pipe line or other structure to 
be built thereon. The grantee may insist upon the full 
measure of support which the law gives him, but it does 
not follow that he must do so because he can; he may 
release the owner from so much of the burden which his 
entry imposes, as is not necessary for the security of 
the undertaking. 

It is not generally understood by owners of 
mines, nor by attorneys, that the servitude of sur- 
face support rests with the owner of a mine. In 
many of the conveyances of mining rights, usual- 
ly drawn up by attorneys, much emphasis is given 
to working the mine in a workmanlike manner, 
and from this the inference is drawn that when 
the mine is so wi ed the duty of surface sup- 
port ends. Retently, where a subsidence of the 
tracks of a railWay came to my notice, the mine 
owner excused himself from blame by stating that 
the persons who conveyed the right of way to the 
railway company did not suppose that they had 
conveyed the strata underneath, and that the ven- 
dors of the mining rights of the tract to be worked 
at the mine had included the coal underneath the 
right of way of the railway, and that he had paid 
for such acreage. An attorney on consulting 


“The Law Relating to the Mining of Coal in 
Pennsylvania,” which is a collection of the consti- 
tutional provisions, statutes and decisions relat- 
ing to the mining of coal in that state, by Alfred 
B. Weimer, of the Philadelphia bar, would have 
no difficulty, before any court, in maintaining the 
principles relating to surface support, which have 
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largely been established by eminent authority in 
Great Britain and accepted by the courts of 
Pennsylvania. So far, in other states, simply the 
question of mining coal not owned by the mine 
operator has arisen, and, as in Illinois, the value 
of coal at the surface that was improperly re- 
moved has been awarded as damages. 

The legal regulations concerning the operations 
at coal mines usually provide that maps of the 
mine workings shall be made and a copy open 
for public inspection be forwarded to the mine in- 
spector. In some states the provisions relating to 
the accuracy of mine maps are very insufficient, 
whilst in other states, if the mine inspector be- 
lieves a map to be inaccurate, he is empowered to 
cause a test survey to be made, the expense of 
which shall be borne by the mine operator if the 
map is found to be incorrect, and by the state if 
the map is found to be accurate. 

The legal regulations relating to the operating of 
mines in Prussia are issued by the mining boards 
or courts of the different mining districts, and 
generally require that the owner of a mining con- 
cession, previous to the opening of a mine, shall 
submit a project of the workings, which must be 
approved by the mining board of the district be- 
fore mining operations are commenced. Before 
approving the project, it is required that the 
board shall consider the strata, the number and 
thickness of the different seams of coal and what 
effect the workings may have on the surface, so 
as to prevent as far as possible surface subsi- 
dences and accumulations of water therein. 

The mining regulations of France require that, 
before a mine is opengd, the owner must deliver to 
the prefect a plan of the intended openings and 
excavations, showing the situation and objects of 
the workings in relation to the surface and ad- 
joining mines. Plans of any important modifica- 
tion of the original plan of working must be de- 
livered before any change in the workings is 
made. A map must be kept and regularly ex- 
tended of the workings of each seam, made to a 
horizontal scale of one millimeter to the meter, 
and be divided by lines oriented to the true north 
into the squares of one decimeter. The map of the 
workings of each seam must show the altitude of 
principal points, such as the position of the seam 
of coal in the shaft and the junction of passage- 
ways in the workings. A map of the surface must 
be made on transparent paper, so that it may be 
placed on the maps of the mine workings and show 
the relation of objects on the surface to the un- 
derground workings. The owner of a mine must 
inform the prefect one month before the workings 
have reached a roadway, a railway, or a boundary 
of the concession. 

It is required by the mining laws of Saxony that 
the owner of a mine shall dispense with the ser- 
vices of any technical official or manager who 
loses his qualifications, disregards the life and 
health of employes, the safety of adjoining mines, 
or the required support of the surface. 

The United States Mining Laws relate principal- 
ly to the establishment of patents to mining 
claims. The mining laws of the different states 
have been enacted to provide for the health and 
safety of persons employed in and about mines. 
They contain no provisions regarding the working 
of mines in relation to the support of the sur- 
face. 

After the mine workings under a right of Way 
have for some time been abandoned, owing to the 
caving of the roof and accumulations of danger- 
ous gases or water, there exists no means of 
ascertaining to what extent the right of way has 
been undermined, except that furnished by the 
mine maps, some of which are accurate; many are 
not. Most of the larger mining firms employ com- 
petent mining engineers. In some of the larger 
mining districts, where the mines are aggregated, 
mine surveyors have established offices, and usual- 
ly make reliable maps. Where extensive areas 
are underlaid by workable coal seams regularly de- 
posited at similar depths from the surface, the 
mines are often widely separated and are located 
at towns already established along the line of 
railroad, and where the coal seam is thin or ir- 
regularly deposited and used chiefly for local con- 
sumption, the mine maps, when made, are often 
the work of a surveyor who does not have sufficient 
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practice in mine surveying to acquaint 
with the essentials required for accuracy 
work, or the map is often the work of a m 
man who has not acquired the necessary, 
edge, or possesses the requisite inst un 
make a correct mine survey. 

An instance occurs to my recollection, \ 
considerable detriment to the mine wo: 
pillar of coal was left to support the app: 
abutment of a large steel railway bridge. 
afterwards found that the pillar was 1 
or near the approach or abutment. 5 
English text books on mining that yet poss, 
ue in relation to the ventilation of min. 
how to survey mines by magnetic courses 
level with the lid of the compass box. 

The manner of approaching abandon. 
workings, supposed to contain water, of \ 
maps exist, or the maps are believed to b. 
rate, is now a very serious matter in some 
regions. The report of a recent accident at 
in England, by which a large number of m. 
drowned by an irruption of water from a; 
doned mine, contained the statement that t! 
of the abandoned mine were found to |i 
rect. At present the slowing of trains over | 
a line that has subsided without warnine 
occasional occurrence. Hereafter there may 
railments on the surface that is to-day bei: 
dermined. 

When the seam or seams of coal to be \ 
are regularly deposited below the level of tho +. 
way and the surface is even, the first mines © { 
are generally located on a siding near to and pap- 
allel with the railway. When the coal is | | 
along the line of the railway spurs are built ani 
other mines opened on them. Usually a shaft js 
sunk near the railway, a pillar of coal is left 
around the shaft and the work of developing th. 
mine and exploiting the seam proceeds with litt! 
or no regard to the support of the surface For 
mulas relating to the size and strength of mine pil 
lars to have any value must be purely the result o! 
local observation and experience, and apply only 
where similar conditions of strata and the sam 
plane of stratification exists. The Mines Regula 
tion Chapter of Nova Scotia provides that no sub- 
marine seam of coal or other stratified deposit 
shall be wrought under a less cover of less than 180 
ft. of solid measures, though the owner of any such 
area may drive passageways to win the n i 
to be wrought under a less cover than 180 ft., but 
not under less than 100 ft. of solid measures. Where 
there is less than 500 feet of solid measures ove! 
lying the seam or stratified deposit wrought, the 
workings of such submarine area should be laid 
off in districts of an area not greater than one- 
half of one square mile, and the barrier enclosing 
each separate district shall not be less than %l) 
yds, wide, and shall not be pierced by more than 
three passageways having a sectional area nt 
greater than 6x6 ft. A proposed system of work- 
ing the mineral in each submarine area shall, b«- 
fore work is commenced, be submitted to and ap- 
proved by the mine inspector, and no change shill 
be made in such approved system without th: 
written sanction of the inspector. At a recent ex- 
amination held in the anthracite region of Penn- 
sylvania for certificates of competency for mine 
foremen, the examiners submitted to the candidat«s 
a question relating to the proper size of pillar t» 
be left around a shaft. The answer published by 
the examiners as being correct was that the square 
root of twenty times the depth of the shaft in fect 
is equal to the radius of the coal pillar that should 
be left to support the shaft. 

Though the duty of leaving support for the sur- 
face rests primarily with the operator of a mine 
the owners of the railway on which the mine 
located have far more interest in the stability . 
the surface than the owner of the mine. At th: 
time of opening a mine, the product of whic) 
is to be shipped by rail there is usually much wor! 
to be done at the mine by the engineers of the rai! 
way company, such as the location of the ne‘ 


essary sidings. If the seam to be worked is be- 


low the level of the railway, it is then advisab! 

that the officers of the railroad should require tha‘ 
the mine operator present for examination a pla 
of the projected workings of the mine, in relation t: 
the support of the right of way of the railway, and 
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satisfy themselves that a competent person is di- 
recting the course of the workings that are near the 
right of way; or the railway company should for 
its own security occasionally examine and survey 
any mine workings that are contiguous to the right 
of way. The workings of mines that are opened by 
shaft are usually connected with the surface lines 
by weighted wires suspended in the shaft or shafts 
and the position of all points is referred to an 
initial point on a base line measured on the surface, 
preferably along a railway if it passes near the 
shaft in a right line. 
— — ae 
THE SIMPLON TUNNEL. 

{In the “Revue Generale des Chemins de Fer,” 
‘or November, 1896, M. Jules Michel presents the 
latest project for tunneling the Simplon, and treats 
of the present status of the efiterprise as follows: 
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ever, passed out of the diplomatic stage, pro- 
longed over nearly half a century, and it is now 
open for engineering discussion and conscien- 
tious study. These studies include the interesting 
problems of geological formation, subterranean 
heat and the means of overcoming it, und the 
utilization of the natural sources of power pro- 
vided by streams near the portals. The tunnel 
as now projected is to have a total length of 64,- 
718 ft. or 12.2 miles. 

Commencing in 1857 many projects have been 
submitted for tunneling this range of the Alps; 
but the present and what is believed to be the 
final plan was advanced by the Jura-Simplon Ry. 
Co., which, on Sept. 20, 1898, made a contract with 
Brandt, Brandau & Co., of Hamburg, to con- 
struct a single track tunnel, 12°2 miles long, ter- 
minating at Isella. This plan was submitted, by 
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FIG. 1.-MAP SHOWING RELATIVE LOCATION OF THE ST. GOTHARD AND THE PROPOSED SINPLON TUNNELS. 


On May 29, 1896, the Italian government pre- 
sented to the Chamber of Deputies for its ratifi- 
cation the treaty made with the Swiss govern- 
ment, on Nov. 25, 1895, relating to the piercing 
of the Simplon. The Italian government had pre- 
viously, on Feb. 22,1896,entered intoan agreement 
with the Jura-Simplon Ry. Co., of Switzerland, for 
the concession and building of a railway between 
the Italian frontier and the mouth of the proposed 
Simplon tunnel at Isella. By this convention the 
Italian government was obligated to build a con- 
necting railway between Domo d’Ossola and 
Isella, and it granted to the Jura-Simplon Ry. Co. 
the right to operate a stipulated portion of the 
great tunnel for 99 years. On the expiration of 


an arrangement with the Swiss and Italian gov- 
ernments, to a commision of experts, made up of 
Mr. Colombo, an engineer of Milan; Francis Fox, 
M. Inst. C. E., of London, and Mr. Wagner, of 
Vienna, State Inspector of Railways and formerly 
one of the engineers of the Arlberg tunnel. 

The novel feature in this new project was the 
system of construction providing for the piercing 
of a secondary gallery, parallel to the principal 
gallery and 17 m., or 55.75 ft. from it. This sec- 
ondary gallery was to be used in draining off 
water and to convey air and cold water under 
pressure to the working face. Air compressed up 
to 100 atmospheres was to be employed for ven- 
tilating the working chambers and for operating 


Gothard tunnel touched 31° C., or S7T° Fahr., and 
there Was much illness among the workmen from 
the heat. 

The map here produced shows the Simplon 
Range between Brigue and Domo d’Ossola, with 
the new line laid down upon it and cutting the 
frontier nearly at right angles, to satisfy diplo 
matic requirements. The length of the tunnel will 
be 19,731 m., or 12.2 miles; and the north, or 
Swiss entrance is 2,254 ft. above the sea; the 
summit at the center is 2,313 ft. above, and the 
south portal is 2,079 ft. above the same level. The 
mean thickness of the rock above the axis of the 
tunnel is about 3,739 ft., and the maximum thick- 
ness, near the middle, is 7,008 ft. The elevation 
at the Swiss entrance is fixed by the high water in 
the River Rhone, and that at the south end by 
climatic conditions, and by the vicinity of the old 
Simplon road which would permit the easy trans 
port of supplies needed for the work. The gra 
dient on the north slope is 0.2%, or as light as is 
consistent with good drainage of the tunnel; that 
on the south slope is 0.7%, to overcome the differ- 
ence in level between the summit and the south 
entrance. According to the geological experts the 
rock to be pierced is well adapted to machine 
drilling, and it is believed that the line of the tun- 
nel will avoid the gypsum strata appearing above 
Brigue. Admitting that, as at St. Gothard, th« 
augmentation of temperature is above 1° C. for 
every 44 m. of depth the normal interior heat will 
touch 40°C., or 104° Fahr. During the driving of 
the tunnel, however, this heat will be lowered by 
very liberal ventilation and by sprays of cold 
water under pressure. For this purpose provi- 
sion is to be made for admitting 1,765 cu. ft. of 
air per second, instead of 70.6 cu. ft. as was fur- 
nished at the St. Gothard in 1878. The estimated 
power required for the ventilation, drills, light, 
etc., is 800 HP. on the north side and 1,700 HP. 
at the south side. 

The method proposed for driving this tunne! is 
altogether novel and may be described as follows 
Instead of a single tunnel with a double line of 
rails, there will be eventually two separate single 
tunnels 17 m. apart. At the beginning of the 
work, on each side of the mountain, two parallel 
advance galleries or headings will be driven, and 
these galleries will be tied together, at intervals 
of 656 ft. by transverse openings, as shown in the 
accompanying illustrations. One of these galler- 
ies, A (Fig. 2), will be enlarged to the completed 
section, while the gallery B will not be enlarged 
till the growth of traffic makes a second track 
necessary. The secondary gallery will have a sec- 
tion of 8 sq. m. and will serve as a channel for 
ventilation. The entrance doors will be closed and 
air will be forced in by powerful blowers. All the 
transverse galleries will be closed by doors, ex- 
cept the two nearest to the working face, and the 
air forced along the gallery B will penetrate into 
gallery A by means of the two furthest trans- 
verse galleries and will return to the entrance 
again by gallery A after traversing all the work- 
ing parts of the tunnel. 

The secondary gallery offers other important 
advantages. All the water tapped in the tunnel- 
ing operations and that introduced for cooling 
purposes will be led to a single drain in this gal- 
lery so as to leave the working gallery dry; in 
this gallery B will also be placed the great pipes 








the concession or in case of redemption, the Jura- 
Simplon Co. was to be paid the whole cost of 
construction. This company had already obtained 
from the Swiss Federal government a concession 
for a line between Brigue and the Italian frontier, 
and, on June 1], 1886, this concession was present- 
ed to the Swiss Federal Chamber for approval. 
But on neither side of the Alps have the legis- 
lative powers as yet officially acted upon the pro- 
positions placed before them. 

The project for tunneling the Simplon has, how- 
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FIG. 3.—PLAN OF PROPOSED PARALLEL HEADINGS. 


the drills and machines. Whenever the condi- 
tions of traffic would require it this auxiliary gal- 
lery could be enlarged for a second track. With 
the Brandt drills, used at Arlberg and in the 
Caucasus, advances of 18.37 to 24.20 ft. in 
24 hours are recorded, and upon this basis it 
was estimated that the Simplon tunnel could be 
completed in six years. By the powerful system 
of ventilation proposed, it was believed that the 
temperature at the working face would not ex- 
ceed 25° C., or 77° Fahr., while that in the St. 


for conducting water into the tunnel In the 
transport of material the cars will enter by this 
route and will leave the tunnel through gallery A 
This circulation of material will do away with 
the congestion often experienced in the St. 


Gothard tunnel, and furnishes additional safety, 
as the stoppage of one heading from any cause 
will not be likely to block the other also. 

The actual driving of the tunnel will be: per- 
formed in the usual manner. Both galleries will 
be started together by the use of three or four 
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Brandt hydraulic rotating drills in each face, fed 
by pipes of 4 ins. diameter. For the first section 
on the north, in schist, it is expected that a press- 
ure of 70 atmosphéres will be required, and 100 
atmospheres will be used in the gneiss rock in 
the southern section. The 12 machines employed, 
4 being utilized in cutting the transverse galleries, 
will consume 18 liters, or 4.7 gallons, of motor- 
water per second under the pressures given. Based 
upon .experience in other tunnels, Messrs. Brandt 
& Brandau expect to average an advance of 19 
ft. per day of 24 hours through the gneiss rock 
of che Simplon. Special arrangements have been 
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Fig. 2.—Proposed Method of Driving the Simplon Tunnel by Par- 


allel Advance Headings, A and B. 


devised for quickly removing the debris after fir- 
ing a round of holes in the advance face, and 
these include the use of cranes, etc., operated by 
hydraulic power. 

The system of ventilation proposed, as before 
outlined, essentially consists of forcing a large 
quantity of air into gallery B, which air will pass 
by the two transverse galleries nearest to the ad- 
vance face into gallery A, and return to the outer 
air through this last gallery. This air supply pro- 
vides pure air for the working force and also 
serves in a measure to cool the rock surfaces. The 
quantity of air required for the first purpose is 
relatively small. At the St. Gothard tunnel the 
volume of fresh air introduced was equivalent to 
from 53 to 70 cu. ft. per second; at the Arlberg 
tunnel, the air supply, for a long time, was about 
106 cu. ft. per second, but towards the end of the 
work when the number of workmen had sensibly 
increased this was raised to 212 cu. ft. In the 
Simplon tunnel a maximum air supply of 1,765 
cu. ft. per second is to be provided. Calculations 
made show that to lower the temperature of the 
interior walls of the tunnel 20° C., leaving out 
of consideration the effect of the ventilating 
operations, will require the use of 13.5 gallons of 
water per second at a temperature of 12° C., or 
53.6° Fahr. For this purpose from 17.5 to 22.9 
gallons per second will be provided; so that even 
if the interior heat exceeds the estimates of the 
geologists, the work can be carried on, though 
the rate of progress may be slower. 

As to the costof construction, the contract 
made with Brandt, Brandau & Co. contains the 
following figures: 


For the plant, at both ends, including workshops, 
water pipes, compressors, ventilators, dynamos, 
locomotives and trains. electric lighting, etc... 7,000,000 
For the construction of the first tunnel and par- 
allel heading, with passing point at the center, 
ballast, laying the rails and ties (the price of 
these not included),the transverse galleries, etc.47,500,000 


BOO is 5k Fe ddA chs-5 Mune iadaddeeseansunwel 54,500,000 
To this the Jura-Simplon Company would have 
to add, as follows: 
Leamd GORGE: 6 o0.00 086 608000 ab0)-6006n08s-s40% 


Francs. 


Francs. 
810.000 





North line of access, including stations at Brigue 1,900,000 
Rectification of the Rhone ..... ; . 2°0.000 
Rails and ties for first tunnel................ ,000 
GeMOTR] GEPOMGON ccc ccccsscccccesoee cscevenee 1,250,000 

Datel ccccuksserdané- iain celina iaal 4,320,000 


The total cost of the single-track tunnel with 
the parallel gallery would thus be 58,820,000 
francs, or $11,764,000. To enlarge the second gal- 
lery to a normal section would require $3,244,000 
more, including the part paid for by the Jura- 
Simplon Co., making the total cost of a double- 
track tunnel, 12.2 miles long, $15,008,000, or about 
$1,230,000 per mile. 

rr 
“THE PERFECT AMERICAN ‘HURDY-GURDY.’ ” 

The original “hurdy-gurdy” was a crude musical 

instrument, at one time common in Europe, where 





it was known as early as the ninth century. The 
player upon this instrument turned a crank and 
ground out the :nusic. The same name was given 
in California in the early gold-mining days to a 
crude form of impulse water wheel, or “flutter 
wheel,” which had radial flat vanes, just like those 
of a steamboat paddle-wheel, and was driven by a 
jet of water ejected at a high velocity from a noz- 
zle. The water upon striking the vanes was neces- 
sarily diverted at right angles, causing a loss of a 
large fraction of the energy of the jet, and as most 
of the wheels were built by men who had no 
knowledge of the proper relations of diameter, 
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Fig. 4. _ Proposed Section of the 
Simplion Tunnel as Lined. 


speed of rim and’ head of water, their efficiency 
was very low. In more recent years it was found 
to be of advantage to make the vanes of a curved 
form, and about 20 vears ago the Pelton wheel 
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Eno. News. 
Fig. 1.—The Cazin Wheel, Showing Slide Valve for 
Cutting Off the Supply to the Nozzles, to Regulate Speed. 


was invented, in which a special form was given 
to the vane or bucket, and a rib was placed in it 
which divided the incoming jet into two parts, 
which were thus diverted sidewise, and passing 
along the curved sides of the bucket, were finally 
discharged in nearly the opposite direction from 
that at which the jet entered, and at a velocity 
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(a) (b) 
Fig. 2.--Two Sections of the Cazin Vane, (a) in the plane 
of the wheel, (b) at a right angle to (a). 





which was nearly zero referred to the earth. The 
Pelton wheel obtained efficiencies equal to those 
obtained by the best turbines, and in consequence 
it has found a wide field of usefulness, especially 
where high heads of water were available. 

Mr. F. M. F. Cazin, M. Am. Inst. M. E., a math- 
ematician and engineer, of Hoboken, N. J., has in- 
vented ard patented (March 16, 1897) improve- 
ments on the “hurdy-gurdy” type of wheel which 
are designed more completely to effect the rever- 
sal of the direction of the jet to 180° from its line 
of approach. The wheel has been put on the 
market by the American Impulse Wheel Co., No. 
120 Liberty St., New York. The company has 


published a pamphlet of 80 pages, entitle, 
Perfect American Hurdy-Gurdy,” descri} 
wheel and its merits, and also containing 
deal of information concerning water power 
rights, formulas, illustrative calculations, »; 
gether with some reprints of mathematic, 
cles by Mr. Cazin. The pamphlet is very qi; 
in its literary features from an ordinary trad 
alogue; it is, in fact, in many respects more | 
technical treatise, but it is written in a p 
style and presents some ideas which wil] pro 
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Fig. 3.—Transverse Sections of Pairs of Buckets of the 
Cazin Wheel. 


not be generally accepted by engineers. One 
papers which is printed in the pamphlet states ut 
the formula for the Prony brake, which engi: 
have been using for 70 years, is inaccurate 
the author gives what he considers to be th 
rect formula. We cannot give space to a dis is 
sion of this subject and the other mathemati): «| 
propositions of the author, but we advise thos: 
our readers who are interested to s2nd to 
American Impulse Wheel Co. for a copy of 
pamphlet. 

However we may differ from the author concern 





crown 


Fig. 4.—Form of Cazin Nozzle and its position with regard 
to the Vanes. 


ing his views on the Prony brake formula, we see 
no reason to doibt that he has designed an exceed- 
ingly good impulse water wheel. According to a 
brief statement on page 29, he has also invented a 
“steam wheel or rotary engine,” and he proposes 
to provide plants that may be driven “by either 
water or steam jets, as the season may call for,” 
but no particulars of the construction of the steam 
wheel are given. 





Fig. 5.-— Sketch of Bucket of Cazin Wheel. 


We give herewith some illustrations showing the 
Cazin wheel and the form of its buckets, and quot 
the following remarks concerning it from the } am- 
phliet: 


G. R. Bodmer, in his ‘‘Hydraulic Motors,’’ says: ‘The 
force exerted by the water on the vane (resisting blade or 
bucket of the wheel) depends solely on the absolute veloc 
ity of the former and the form of the path, and depends 
entirely on the extent to whigh it is deflected from its or- 
iginal course, and only on the angles of entrance and exit 
and not upon the intermediate form of the curve, assum- 
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ng the latter to be a continuous curve and the curvature 
. be not too abrupt.” Notwithstanding the stated fact 
hat the complete and constant inversion of stream was 
nown to be the peremptory condition for highest practical 
fi iency, no one previous to Cazin attempted to find a 
rm of vane or bucket which would comply with this 
dition absolutely, viz., completely as to angle and 
ntinuously as to various positions occupied relative to 

e jet. 

vail inadvertently stopped half way with his im- 
srovement. He adopted the diversion of current, aban- 
aoned submersion, as Girard did before him, but omitted 
complete inversion of current and secured only for an 

stantaneous position of the vane, inversion in part, or 
non-continuous and abrupt curves. In consequence he 

iled to achieve the best possible effect. 

In the impulse wheel of the American Impulse Wheel 
o., protected by the Cazin patents, both vanes or buckets 

vide the jet into two halves in the central plane of 
rotation as the best means for inversing the jet-direction. 
he inversion of the jet is not only complete at 180°, but 

is also perfected in all of its successive positions rela 
ve to the jets, guiding (as a consequence of its four tri- 
cular cavity-sides, bent in semi-circles, with one, th 
eceiving side, beginning in a tangent) the spreading jet 
vater in all these positions on semi-circular true curves 
without irregular counteraction, resulting from abrup 
irves and without interruption. 

Cazin claims as his invention the form and construction 
¢ such vanes or buckets in a power-wheel that will per- 
orm all the requirements in compliance with this condi- 
tion of highest efficiency, namely, the complete and unint>r- 
rupted inversion on parallel lines or at 180° in all the 
different positions that the vane passes through. In the 
Cazin wheel all vanes project on both sides of the wheel 
crown, by means of which projection the exhausted water 
escapes over the outside edges without possible reaction 

The Cazin wheel is the American hurdy-gurdy whee 
improved to a state of theoretical and practical perfection 
leaving neither room nor doubt for it ever being equaled 
or surpassed in efficiency. 

The claim that the Cazin wheel is superior to 
the Pelion wheel is not likely to remain unchal- 
lerged. If the claims made in the pamphlet should 
leed to a controversy between the makers of rival 
wheels, we trust it will result in having a series 
1f tests made by experts, in which the efficiency 
ff the several wheels may be accurately deter- 
mined. 

em 


DEEP COFFER-DAM CONSTRUCTION FOR BRIDGE 
PIERS, PORTLAND & RUMFORD FALLS R. R. 


Two coffer-dams built against an unusual head 
of water and otherwise possessing structural feat- 
ures of interest were recently employed in con- 
structing the masonry piers for a three-span rail- 
way bridge across the Androscoggin River in 
Maine. The bridge was built on the Otis Falls 
branch of the Portland & Rumford Falls R. R., 
and consists of three 203-ft. single track spans 
carried on two masonry abutments and two piers. 
Neither of the abutments afforded any difficulties 
out of the ordinary, but the piers were located, re- 
spectively, in depths of 28 ft. and 19 ft. of water 
and quicksand, and in a current of from ten to 
twelve miles per hour, making the problem of 
reaching a good foundation bed for the masonry 
a rather trying one. The method finally adopted 
for doing the work was designed by the contract- 
ors, Mairs & Lewis, of 18 Broadway, New York 
city. and proved entirely successful. 

Briefly described the method adopted was to build 
on the ice over the pier site a coffer-dam composed 
of two rectangular shells with the annular space 
between them filled with puddle and then to cut 
away the ice and sink the structure. The annular 
space was first filled to a depth of about 10 ft., and 
then the sinking began, the structure being held 
from sinking too far by means of ropes attached 
to piles driven in a row surrounding the pier site 
and projecting well above the ice. The boarding 
of the shells of the coffer-dam and the puddle fill- 
ing were then continued as rapidly as possible, 
and the structure gradually sunk as the filling 
progressed, being always held by the piles and 
ropes. When the coffer-dam finally reached the 
quicksand excavation had to be begun, but other- 
wise, except as noted further along, the sinking 
was done as in water. 

The accompanying engraving shows the coffer- 
dam for the deepest foundation partly sunk, and 
gives a general idea of its appearance. At this 
site the water was 18 ft. deep, and under it were 
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10 ft. of quicksand. The dimensions of the coffer- 
dam were 72x 39 ft. on the outside and 8 ft. inside 
was the inner shell. Both shells were built with 
8x8 ins. vertical corner posts and 4x8 ins. in- 
terior posts spaced 2 ft. apart and rising from an 
8x8 ins. bottom sill. The outer shell was planked 
on the outside with 3-in. plank and thoroughly 
calked, and the inner shell was similarly planked 
on the inside, but not calked: The bottom of the 
S-ft. annular space was floored at a point 2 ft 
above the bottoms of the sills with 3-in. plank, 
thus leaving the two shells projecting down 2 ft 
to form cutting edges for penetrating the sand 
Besides the floor the two shells were further braced 
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AN APPARATUS FOR ACCURATELY MEASURING PRES- 
SURE OF 10,000 LBS. PER SQ. IN. AND OVER.* 


By D. 8S. Jacobus,} M. Am. Soc. M. E 
The apparatus is shown in the accompanying cut The 
pressure-measuring device consists of a steel plug A 


‘o-in. in diameter, fitted into a steel bushing B, the hole 
in which is 0.5005-in. diameter The top of the plug A 
is fastened to the centre of the wheel C. E is a steel plate 


which bears downward on the axis of the wheel C 
is a ball bearing D between the 
of the wheel. 


There 
steel plate and the axis 
G is a circular base for supporting the ap- 
paratus 


A pressure is produced by means of a special device, 


t shown i 


the sketc? This pressure is transmitted to 





COFFER-DAM FOR MAIN PIER OF ANDROSCOGGIN RIVER BRIDGE, SUNK IN 28 FT. OF WATER 
AND QUICKSAND. 


apart across the annular space at every 4 ft. verti- 
cally, the braces extending between each post at 
the bottom, and between alternate posts above this 
point. Still further rigidity against the side pres- 
sure of the water was secured by three rows, ver- 
tically, of horizontal 12x12 ins. braces running 
clear across the structure transversely, and di- 
viding the interior or working chamber into four 
sections. All timber used was spruce. 

As trouble was had from the quicksand being 
forced up underneath the edges of the coffer-dam 
into the working chamber the whole structure was 
banked around with sand; the bank beginning at 
tne top outer edge of the coffer-dam and sloping 
away on all sides at a slope of about 2 to 1 to the 
bottom of the river. Inside the inner shell, also, 
and 2 ft. from it, was driven a row of sheet piling 
10 ft. deep enclosing the entire working chamber 
The annular space between this sheet piling and 
the inner shell was filled with puddle. With this 
construction it was possible to keep the working 
chamber dry with one 8-in. and two 6-in. centri- 
fugal pumps. 

The pier was founded on solid rock which was 
first cleaned and then covered with about 2 ft. of 
Portland cement concrete to form a foundation 
course for the masonry. This masonry was of 
granite, with a coursed face and rubble backing, 
coming from the quarries of the Maine & New 
Hampshire Granite Co., which furnished much of 
the granite for the tomb of Gen. U. S. Grant, re- 
cently dedicated in New York city. 

The manner of sinking the foundation for the 
second pier was exactly the same as already de- 
scribed except in minor details, but here the 
depth of water was only 14 ft. and of quicksand 
only 5 ft., or 19 ft. altogether. The total depth of 
water and quicksand, which, if anything, proved 
more difficult to resist than water, for the deepest 
foundation was 28 ft., making about the deepest 
coffer-dam work which we now call to mind. With 
the construction adopted, however, the contract- 
ors inform us, the only difficulty lay in closely 
watching and protecting all points from the inflow 
of the quicksand. The entire work was done in 
charge of Mr. M. C. Lewis, for the contractors, 
Mairs & Lewis, of New York city, to whom we are 
indebted for the information from which this ar- 
ticle has been prepared. 


the measuring device by forcing oil through the 
pipe F. 
The plug-and-wheel device is placed on a pair of plat- 


%4-in. 
The oil pressure tends to raise the plug A. 

form scales, or in a testing machine arranged for tests 
and the downward force P re- 
quired to hold the block E in place is accurately meas- 
ured. . To this is added the weight of the wheel C, and 
of the ball-bearing device and plug, and from this total 
force the liquid pressure is calculated. 


of compressive strength 


The wheel C is spun around when the weight P is meas- 
ured, in order to rotate the plug and thus eliminate the 
effect of friction. 

The pipe F which transmits the pressure is about 16 
ft. long, and bent in the form of a U, so that any little 
of the pressure-producing device will not 
reading of the platform scales. 


displacement 
affect the 
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An Apparatus for Accurately Measuring High Pressures 


If a gage is to be tested it is attachea at H. Tne weight 
P required for a given pressure is calculated, and the 
scale-beam of the platform scales is adjusted so that it 
will register this weight The oil pressure is then in 
creased until the beam of the platform seales is raised, 
the wheel C being spun to eliminate the effect of fri 
tion, and when the scale beam is balanced the gage is 
read. The reading of the gage for various pressures 
is thus obtained, and the difference between the reading« 
and the pressures as measured by the plug gives the cor 
rections for the gage. 

This apparatus has been employed for calibrating gages 
to 10,000 Ibs. pressure, and for measuring pressures as 
high as 15,000 Ibs. per sq. in. and has given entire sat 
isfaction. 

*A paper presented at the Hartford meeting of «th: 
American Society of Mechanical Engineers. 


+Professor of Experimental Mechanics and Shop Work 
Stevens Institute, Hoboken, N. J. 
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The Supreme Court decision handed down on 
May 24, denying the power of the Interstate Com- 
merce Commission to fix railway rates, will doubt- 
less still further hamper that body in the enforce- 
ment of the Interstate Commerce law. The Su- 
preme Court appears to rule that the power of the 
Commission is strictly limited to passing upon 
rates when put in force by the railway companies. 
The Commission can decide that a certain rate is 
unreasonable or excessive or discriminating, and 
the railway company must then cease to charge 
such a rate, but the Commission has no power to 
say what rates shall be charged, or even what 
shall be a maximum or a minimum rate. Of 
course, under these circumstances a decision by 
the Commission amounts to nothing whatever, if 
the railway company chooses to disregard its spirit. 
If a given rate is declared unreasonable, the rail- 
way company can at once put in force another 
rate a trifle larger or smaller than the rate which 
has been the subject of inquiry,and the Commission 
must pass upon this rate. Under this new ruling, 
it appears to be clear that if Congress wishes to 
give the Commission any power whatever to reg- 
ulate rates, it will have to pass further legislation. 
it is a mere farce to investigate the reasonable- 
ness of a rate and formally annul it, unless the 
body that does this has authority also to indicate 
at least the limits between which rates would ke 
lawful. 

i caiaaoaal 

The two most notable things about the Philadel- 
phia water supply are its pollution and the waste- 
fulness with Which it is used. We have so fre- 
quently commented on these facts that further re- 
marks are unnecessary. In another column we 
publish an outline of a plan presented by Mr. Jno. 
C. Trautwine, Assoc. Am. Soc. C. E., Chief of the 
Bureau of Water, for the improvement of the sup- 
ply of a section of the city known as West Phila- 
delphia, which suffers most from the condition of 
the water, owing to a lack of reservoir capacity, 
and thus of sedimentation. Mr. Trautwine recom- 
mends that a slow sand filtration plant be at once 
previded for purifying the water of this section of 
the city, and accompanies this advice with the ob- 
viously necessary recommendation that the enor- 
mous waste now prevailing be curtailed by the use 
of meters. It is sufficiently appalling to think of 
the expense of pumping the vast quantities of 


water wasted in Philadelphia, but when to the ex- 
pense of pumping is added the capital charges and 
operating expenses of a filtration plant, any sane 
man must see that the waste must be cut off or 
else those who waste must be made to pay the 
bills. Slow sand filtration is in use in many places 
outside of Philadelphia, and has been found emi- 
nently successful in the purfication of water. Meters 
arein use in many places outside of Philadelphia and 
have been found to reduce waste and not to inter- 
fere with the legitimate use of water. Foul water 
and reckless wasting of the supply have been the 
rule in Philadelphia for many years, and it is high 
time the city began to profit by other cities’ expe- 
rience and take steps to bring about a change. 
~—— Oo 


We find the following in the catalogue for 1897 
of the Working Men’s College, at Melbourne, Aus- 
tralia: 


GRAINING AND MARBLING. 
Three Years’ Course. 
Mr. F. Ellemor, Instructor. 

The course commences with the methods of mixing 
paints and preparing %rounds for graining and marbling. 
Oak graining is thoroughly taught in the first place, fol- 
lowed by pollard oak, maple, walnut, cedar, satin wood, 


etc. 

In marbling the following are taught: Black and gold, 
sienna, dove, jaspers, jet. 

A fine collection of woods and marbles has been pro- 
cured from England at considerable cost, as specimens for 
copying from. 


The Working Men’s College is a sort of trade 
and industrial school and engineering school com- 
bined. One hardly knows whether to be more as- 
tonished that painting wood in imitation of its 
natural grain still flourishes in Australia, or that 
it should be expected that any youth in his senses 
would be willing to devote three years of his life 
to acquiring skill in a trade which depends for its 
existence on a passing fashion. 

It appears to us that this is an extreme illustra- 
tion of a too common tendency in engineering 
schools, against which, however, we are glad to 
say, the bulk of the professors in these schools are 
fighting. It ought to be plain enough that if a 
youth is to spend three to five of the most import- 
ant years of his life, after his period of earning 
power has begun, he should spend these years in 
acquiring something that will benefit him as long 
as he lives. There are courses of study in engi- 
neering schools which will benefit all his life the 
student who pursues them, in whatever branch of 
engineering he may follow; and they will benefit 
him greatly, even if he does not follow engineer- 
ing at all; but engages in commercial pursuits or 
follows some other profession. On the other hand, 
there are other courses of study in engineering 
schools, established often, it is fair to say, in re- 
sponse to an urgent demand on the part of stu- 
dents, parents, and ‘“‘powers that be,”’ in which the 
student spends a large part of his time in acquir- 
ing knowledge and skill of which a large part is 
likely to be as useless to him in after life as the 
ability to do a job of “‘graining”’ will be to a Work- 
ing Men’s College graduate when the Australians 
advance a little further in aesthetic taste. 

——_—_—_—__@————_ 


Those of our readers who are interested in the 
discussion of the question, “What is the elastic 
limit?’’ should read what is said on the subject in 
the review, printed elsewhere in this week’s issue, 
of Prof. Johnson’s new book on ‘‘The Materials of 
Construction.”’ The new definition of Prof John- 
son, which is the result of many years’ study of 
the subject in the testing laboratory, is as follows: 
“The elastic limit is that point on the stress-dia- 
gram where the rate of deformation is 50 per cent. 
greater than it is at the origin.’”’ The wording of 
the definition presupposes that a stress-diagram 
is either plotted from the records of load and de- 
formation obtained in the test or made by an au- 
tographic instrument attached to the testing ma- 
chine. The definition may evidently be so worded 
as not to refer to such a stress-diagram, and so 
as to be capable of application directly to the re- 
cord of successive loads and deformations, as fol- 
lows: “The elastic limit is that point at which the 
ratio of increase of deformation to increase of load 
is 50 per cent. greater than the constant ratio 
which exists between zero load and the load which 
first causes an increase in the ratio.” Or: “The 
elastic limit is that point at which the increment 
of deformation for a given increment of load is 50 
per cent. greater than it is below that point at 





which the deformation begins to increase (; 
er proportion than the load.” Or, agai; 

elastic limit is that point at which the |; 
neous modulus of elasticity is two-thirg. 
maximum’ modulus”; the words “instay 
modulus” being understood to be the ,, 
obtained by dividing the increment of | 
unit of section by the increment elongat 
compression) per unit of length, as distin. 
from what is usually called the modulus 

ticity, which is the total load per unit «: 

divided by the total elongation per unit «: 
produced by that load. 

Prof. Johnson bespeaks for his discussic; 
elastic limit a careful consideration, ani 
study of the many stress-diagrams s 
through the book, before his views are con: 

For ourselves, we think his position is w. |! 
and that he has rendered a valuable servi: 
engineering world in formulating the new 
tion. 

occa iljpteniinadi 

In our issue of May 13, we quoted from 
temporary, ‘“‘Compressed Air,” an accou 
hydraulic bursting test of a Mannesmann } 
reservoir for storing compressed air, which 
worded that it was liable to be misinterpr: 
the non-technical reader, and to lead him ¢ 
pose that the bursting by hydraulic}: 
was similar in its action to the bursting by x 
cess of air pressure. As a matter of fact, | 
ticle was so misinterpreted by the daily <s 
which quoted and commented upon it. We i 
the time that we could hardly believe ou 
temporary intended to mislead its readers 
we have since then received satisfactory e\ 
that the article was published with no such 
tion; but was given merely as a record of « (vst 
to determine the factor of safety of the compr ss 
air bottle. Under these circumstances we «1 lad 
to withdraw the criticism which we made 
contemporary. It would have been well ha 
carefully explained, as did “The American Ma 
chinist,” in describing the same test, that bu 
by hydraulic pressure was not identical 
bursting by compressed air pressure; but its | 
sion to do this came doubtless from the fact that 
its editors were so familiar with this matter that 
it did not occcur to them that their account \ 
be misunderstood. 
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PRECAUTIONS TO BE OBSERVED IN RECLAIMING SLB: 
MERGED LAND BY FILLING. 


The reclamation of submerged land or tidal flats 
has become an important class of engineering work 
not only in the older seaports of the world, but in 
some of the newer cities and harbors of the Pacifi 
coast. In the cities of Seattle and Tacoma, Wash 
large acres of mud flats and shoals extend betwer! 
the solid land of the city and the deep water of th: 
harbor. Instead of dredging out deep water cha!- 
nels through the mud flats to give access lt 
wharves and piers built approximately along th: 
line of solid ground, the opposite policy has been 
adopted,’and the flats are being filled in to bring 
them above the surface of the water and thus eon 
vert them into new solid ground or “made lan‘ 
which may be available for commercial purpos:s 
By this method an extension of the city’s area is 
formed in an advantageous direction, and the u'!- 
ditional area can be so laid out as to afford the bes! 
outline of the water front, the best facilities f.' 
shipping and the handling of freight, and the bes! 
arrangement of railway freight termirals. , 

In our issue of Dec. 31, 1896, we referred to th 
work being carried out at the two cities name! 
above, and in another column we give some furtli: 
particulars of the work at Seattle. In this latt: 
case, where work is being prosecuted more active! 
than at Tacoma, plans for the harbor have bec! 
prepared by engineers and definitely adopted, an! 
plans have also been adopted for the constructio: 
of terminals and shipping facilities on the mus 
modern principles. The work there also receives a! 
impetus from the carrying out of canal excavati»: 
to connect the harbor (Puget Sound) with Lak: 


Washington, the excavated material from the cana! 


being utilized as filling material upon the flats. 


The plan for thus reclaiming submerged land is. 
of course, a simple one, but it may be well to poin' 


out at this time the fact (which is obvious to an‘ 
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epcineer) that this method involves questions of 
tc iations, and that careful investigation should 
. made as to the character and depth of 
' material of the flats, and the character 
surface slope of the underlying strata, while 
character of the filling material must also 
taken into consideration. If such work 
undertaken without due investigation in 

<e respects, the filling may simply cause the 

i flats to spread out, or to rise up in unexpected 

; perhaps undesirable) places, or it may form 

irently solid ground which later on, under the 

ts of vibration from traffic or loading by large 

n elevators, etc., may settle down into the mud 
slide with the underlying bed of mud upon an 
lined surface of the hard stratum below the mud. 
eautionary measures are aS necessary in this 
d of work as in filling in banks to replace rail- 
y trestles with earthwork, which latter kind of 
rk was discussed at some length in our issue of 
vy, 28, 1895. A warning in this direction is af- 
rded by the landslide at Tacoma in 1894, where a 
rge section of filled land broke away from the 
riginal ground and not only slid out but sunk ver- 

illy. It is true that investigation showed this 

have been the result of a seismic disturbance, 
ind not to an overloading of the submerged land, 
ut the effect was exactly that which might be ex- 
ected to follow the careless carrying out of such 
reclamation work as is here referred to. 

In work of this kind, it is important that plans 
f the harbor lines, and the positions of docks, 
buildings, etc., should be prepared and definitely 
adopted before the filling is commenced. If the 
future location of any especially large or heavy 
structures is known at the time the filling is done, 
special care should be taken to ascertain the depth 
and slope of the hard stratum below the mud at 
these sites, and to ensure that the filling material 
there used is of good and suitable quality. 

Another point to be considered is the construc- 


tion of the bulkhead walls and wharves. These 
works will frequently be of timber, at any 
rate during the first construction, and these 


should be designed to resist the pressure of the 
soft filling material so as to prevent bulging or 
overthowing, which might, perhaps, lead to dam- 
age to shipping. or buildings. If the teredo or other 
destructive insect is present in large quantities and 
renders frequent and expensive repairs necessary, 
the early replacement of these temporary struc- 
tures by permanent masonry structures may be a 
question for consideration in an early stage of the 
works. With harbor improvements of this kind 
in foreign countries the face works, as they may 
be termed, are usually of permanent character from 
the first, being often built out on the deep water 
line, and the filling in being then done behind them. 
In this country, however, the face works are usu® 
ally temporary. This is, of course, due largely to 
the expense of permanent works and the compara- 
tively small immediate revenue from traffic. There 
are, however, some advantages in delaying the con- 
struction of permanent masonry structures until 
the filled-in material and the soft material on which 
it lies are thoroughly settled and consolidated by 
the lapse of time, and are less liable to movement. 
The construction of permanent works in the first 
place has, however, been practised in some cases 
in this country. In 1874 work was commenced 
at Boston for reclaiming the South Boston flats, 
and this work consisted in the construction of se2- 
walls or bulkhead walls of masonry, forming the 
west and south sides of Fort Point Channel, with 
a dock 850 x 165 ft. The walls were backed with 
oyster shells and gravel, having a slope of 45° from 
the top of the wall. The area to be filled in was 
about 1,000,000 sq. ft., and the material used was 
stiff clay dredged from the harbor which was dis- 
tributed by small cars on tramways and trestles. 
This material became, by handling, of a semi-‘uid 
consistency, weighing 125 Ibs. per cu. ft., so that 
sreat care was necessary in depositing it near ihe 
walls. It was usually deposited in a layer 4 or 5 ft. 
in thickness; this layer being left for several weeks 
to become consolidated while work was going on 
at other places. This work is fully described ina 
paper by Mr. Edward S. Philbrick, in the Trans- 
actions of the American Society of Civil Engineers, 
February, 1878. In the filling of the Potomac flats, 
at Washington, D. C. (Eng. News, Jan. 4, 18%)4), 
the construction of boundary embankments ‘for 
the channels was carried on simultaneously with 





the deposition of 
flats. 

The filling may be done in various ways, acco-d- 
ing to the locality and the character of the avail- 
able material. At Seattleit is being done partly by 
pumping mud excavated by suction dredges and 
‘partly by excavating dry ground by water jets and 
washing the debris down to the flats. These flats 
are under 12 to 18 ft. of water at high tide, and 
the grade of the top of the embankment to be bulit 
upon them will be 2 ft. above the highest known 
tide. It will be evident that the safe and economi- 
cal filling in of banks in 12 to 18 ft. of water calls 
for care and supervision in the planning and «x- 
ecution of the work. 

One important point which should by no meaus 
be overlooked at this time, when the importance of 
sanitation is becoming more generally recognized, 
is the possible effect of such ‘“‘made land” upon the 
health of its future occupants. If the 
the old mud is covered with a foul layer of garbez 
and refuse which is exposed at low tide, there n 
be an injurious effect upon the hea!th of the peop! 
living near the water front. This may be reduced 
by filling in the flats, but, on the other hand, if 
buildings are erected on such “made land” tne 
dampness or the exhalations from the material :nay 
have an injurious effect upon the health of the o-- 
cupants. This, however, may be in part avoided 
by making the top of the embankment of clean 
gravel, as at the South Boston flats, above referred 
to, where the clay filling had a top layer of 
gravel 3 ft. thick. If the filling should be mauniv 
sand there would probably be but little 
from dampness, as the sand would soon dry ont. 

It will be understood that all the above are pre- 
sented merely as suggestions of the precautiors 
which need to exercised in carrying out te 
class of works under discussion and no reference 
whatever is intended to the methods in use at 
any particular place. 

I = 


LETTERS TO THE EDITOR. 


The Theory of the Ideal Column. 


Sir: The formula referred to in the last paragraph of my 
reply to the discussion of my paper’ on columns (Eng. 
News, May 20), appeared in the proof sent to me of Prof 
Dv Bois’ discussion, but did not appear in the discussion 
as published in your last issue. For the benefit of those 
who may have followed the published discussion, will you 
kindly explain to your readers that the reference to the 
formula should also have been omitted? Yours respectfully, 

Henry 8S. Prichard. 


the dredged material upon the 


surface of 


wy 


‘lean 


trout 


be 


Trenton, N. J., May 25, 1897. 


ablaiisacipsilbsdiin 
The New Holyoke Water Power Dam. 

Sir: Since the publication of my article on the Hcel- 
yoke dam, which appeared in your paper of May 13, my 
attention has been called to the fact that I did not make 
very distinct reference to the repairs which were made 
between the years 1879 and 1885, and to the work which 
was done at that time in preparation for the probable 
future construction of a stone dam. This work is de- 
scribed in detail in the paper by Mr. Clemens Herschel 
published in Vol. XV. of the ‘“‘Transactions of the Ameri- 
ean Society of Civil Engineers,’’ but for the benefit of those 
who have not access to this paper a few further statements 
may be of interest. 

As I stated in my article, the first break in the plank 
eovering appeared in 1879. This and subsequent breaks 
were repaired by means of square cribs sunk so as to 
enclose the break. The cribs were without top or bottom 
and on the under side were cut to a bevel to fit the slope 
of the dam. No pumping was necessary when working 
inside of them, as the water drained off through the hole 
in the dam as fast as it leaked into the crib. 

When the dam was replanked in 1885, a similar al- 
though, of course, a more elaborate method was employed 
The work was done in sections, only a small portion of the 
dam being laid bare at one time. The entire dam was 
replanked, a row of sheet piling put into it, and filled with 
gravel, during the summer of 1885. The methods em- 
ployed for stopping the leaks in 1893 and 1894 could not 
have been possible previous to 1885 on account of the 
rotten condition of the planking. In fact, if the dam had 
not been thoroughly repaired and replanked, as de- 
scribed, in 1885, it would undoubtedly have been carried 
away before the following summer. 

Mr. Herschel, who was engineer of the Water Power (Co. 
from 1879 to 1889, made during this time a design for a 
stone dam which is published in connection with the paper 
mentioned above. The section chosen by him, which differs 
immaterially from the design finally adopted by the 
Water Power Co., was selected after several experiments 
with models built on a scale of one-twelfth full size. The 
models were set up in an old canal lock in such a po- 
sition that a miniature freshet could be poured over them 

I wish, also, to state that the cement used in the new 


dam is being furnished through Messrs. Jas. A. Davis & 





Co., 92 State St., Boston, who are the New England 
agents for the Alpha Portland cement. 

I am informed that the present length of th tone pil 
is in the neighborhood of 1,300 ft 

Yours truly Sanford A. Thompson 

Newton Highlands, Mass., May 24, 1807 

. 

Sheet Piling and Stone vs. Timber in Dry-Dock Con- 

struction. 

Sir: Your editorial note in your issue of May 2 on the 
leakage of the dry-dock at the Brooklyn Navy Yard, whilk 
commenting most pertinently on the wisdom of building 
such a structure in such ground, gives a wrong impres 
sion concerning the functions of various features of 
work, and also in the actual protection against leakag 
which, in view of the large amount of unjus riticism 
already borne by the civil engineers of the Navy, should 


be corrected. 

It should not be understood that the clay 
sides of the dock is in any sense a protec 
entrance of large bodies of water. It is simply to prevent 
the wash of water in and out between the allars as the 


puddle tn the 
ion against the 


dock is filled or emptied, and also to prevent the seepag: 
f ground (rain) water, and for these purposes it ha 
proved itself quite as efficient as is needful The dock | 
not dependent on the integrity of a single line sheet 
piling, but, where most exposed, by four lines, and in all 
places by two lines, most of which the writer understand 
to be of 12-in. grooved and splined material 

With respect to the timbers, cribs, stones, etc., used in 


filling up the area (formerly under water) covered by this 
structure, the understands that it 
tion 
with the lines of sheet 
should not be overmuch difficulty in 


writer was the inten 
terfere 
There 


tight 


to remove all such obstructions as would it 


piling before it was driven 
obtaining water 
arently 


lines of sheet piling in such soil, and this has ap; 


been practically demonstrated in the of Dock 
No. 2, 
consideration, and which has been in use some seven year 

although its successful operation for this period is no ab 
thers 


for 4 


construction 


not more than 300 ft. distant from the dock under 


solute proof that somewhere underneath the surface 


not serious trouble 
future day 

The writer believes that the 
in the plan of using sheet piling as in the method of driv 
ing it. To attempt, as was done here, in ground composed 
of, first, filling (ashes, etc.), then stiff mud or clay under 
laid by dense, hard quicksand, to put down piles without 
first breaking up the sand with a water jet, means infinite 
pains and large 
sticks. The average pile driver foreman 
cess in the number of sticks driven daily, not in patien 
the The 
Similar ground adjacent 


are defects slowly developing 


main fault is not so much 


patience or a percentage of shattered 


counts his suc 


rr pains put out of sight below 
from hjs experience in 
to the Navy Yard, and from his observation of the Navy 
Yard work, that the sheet piling of the dry-dock must b 
more or less defective as a water-tight bulkhead. 
Whatever may be the defects in this 
you strike the vitals of the matter in saying that the initial 
cost of a dock is hardly of the importance that its servic« 
is in times of great need. A timber dock is ¥ 
ble to decay and damage (The indications 
present failure is due to external damage.) 


surface wriier 


believes 


particular cas« 


ery suscepti 
are that the 
A bulkhead cf 


sheet piling cannot be inspected below the surface. Its 
efficiency must at the best be problematical. After years 
of successful operation in times of peace, defects may de 
velop at the most inopportune moment in times of war, 
causing fearful disaster 

A masonry structure, however, is not susceptible to de 
cay and is far more obdurate to damages Every portion 
of it is open to inspection, and, when completed, its ef 
ficiency is absolutely known. It can be depended on. A 


timber dock can always subserve commercial needs, but a 
an essential maintenance of a 
fighting fleet, its large measure of unreliability (particular 
ly in such ground as is found in the Brooklyn Navy Yard) 
must bring on Congress (not the Navy Department) th« 
most serious criticism for building such a struc Th 
writer understands that the engineers of the Bureau of 
Yards and Docks have a strong preference for masonry 
docks, advocate them in all cases, and only build them of 
timber because Congress will not appropriate sufficient 
means for more costly structures. Very respectfully, 
W. E. Belknap, Engineer Wallabout Improvement 


accessory in the 


ure, 


Room 49, Municipal Building, Brooklyn, N. Y., May 22 
1897. 
(In our editorial comment we omitted to refe! 


t> the lines of sheet piling enclosing the concrete 
floor, as the chief source of leakage at that time 
seemed to be through the sides of the dock, or be- 
tween the altars. jut since our last later 
investigation has seemingly located the source of 
trouble somewhere in front of the entrance to the 
dock; and it is now supposed that dredging opera 
tions at this entrance either damaged or partially 
lifted some of the sheet piling at that point. The 
thickness of the sheet piling actually used at these 
Brooklyn docks was 5 and 8 ins., as noted: but 12 
in. piling has been suggested for the repairs. In 
regard to stone vs. timber construction for dry- 
docks, we understand the position of the engineers 


issue, 
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of the Bureau of Yards and Docks to be about as 
follows: In the northern ports stone is very liable 
to be displaced by the action of frost, and much 
trouble has arisen from that cause. As timber will 
last longer in the colder climate, it is not only 
cheaper, but is better than stone, when the site 
is otherwise suitable; especially if the timber is 
supplemented by concrete, as we have already 
noted. In Southern waters, on the other hand, the 
frost action is absent, and timper will decay more 
rapidly and is more liable to serious damage from 
the teredo, and there stone is more suitable than 
timber, other things being equal. The most ap- 
proved practice of the Bureau now calls for ma- 
scrnry backed by concrete in the entrance of tim- 
ber docks, as exemplified at the Puget Sound dry- 
dock. We certainly did not intend any ‘‘unjust 
criticism” on the civil engineers of the navy; for 
we fully recognize the difficulties of their position, 
serving as they do under a Chief of Bureau, who 
is not an engineer and who cannot appreciate the 
ful! force of recommendations coming from the 
technical staff. What we did criticise was the 
short-sighted economy of the head of a Depart- 
ment, or a Chief of Bureau, who would order, sim- 
ply because it was less expensive, a class of work 
not altogether suited to the locality. In all engi- 
neering work, conditions of site and the future effi- 
elency and permanency of the structure should 
control both the type and the initial cost of con- 
struction. And this rule should especially apply 
to so important a work as the government dry- 
dock,—Ed.) 
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Concrete and Tile in the Pittsburg Fire. 


Sir: In the report in the daily press of Saturday 
last, of the meeting of the National Board of Fire Under- 
writers, I find the following paragraph: 

F. C. Moore, president of the Continental of this city, in 
a report on the construction of buildings, praised the 
efficacy of the present building laws in this city, and sug- 
gested that a model building law should be formulated 
by the Board. 

You will note that this Mr. Moore talking, is the Mr. 
Moore who talked before the Mayor recently at the hear- 
ing concerning the legislative bill proposing to abolish the 
Board of Examiners. 

I would like to ask Mr. Moore a few questions, referring 
especially to the efficacy of the building laws of this city, 
which he praises so highly. Mr. Moore is one of the mem- 
bers of the Board of Examiners, which Board stands in 
the way (as your editorial of last issue very emphatically 
says) of better building operations in New York. I would 
like to ask him in what position the owners of the Metho- 
dist Publishing Co., of Pittsburg, Pa., would be to-day 
if his model Board of Examiners had been in that city a 
few years ago, when their building was put up. They 
would most certainly have prevented the use of a con- 
crete floor, and compelled the owners of that building to 
use a hollow tile floor. 

The owners of the big dry-goods store across Penn Ave. 
from the building in which the fire originated, might be 
valuable people for him to interview. It might also be 
pertinent to inquire whether his company carried any 
policies on the dry-goods building, and also whether 
they carried any on the Methodist building, and if they 
did, what his Board of Directors think of the desirability 
of the two as insurance risks. 5 

Yours truly Merrill Watson. 

256 Broadway, New York, May 17, 1897. 


(We submitted a proof of the above letter to Mr. 
Moore and append his reply as follows.) 


Sir: Iam in receipt of your favor of May 18, enclosing 
proof of criticism of my remarks at the recent meeting of 
the National Board of Fire Underwriters, and of my posi- 
tion as a member of the Board of Examiners of the Build 
ing Department, with regard to the various patent fire- 
proof floors submitted as substitutes for the floors re- 
quired by law. I appreciate the opportunity you have 
given me of having my reply to Mr. Watson’s article ap- 
pear in the same issue of your paper with his criticism. 
It seems to me that it is in the interest of the public, and 
only just to the individual criticised, that a journal which 
gives publicity to criticism should be fair enough to ex- 
tend to the one criticised the same audience and opportu- 
nity afforded to the critic. 

I am glad to have the opportunity of stating my po- 
sition in the Board of Examiners with regard to the vari- 
ous forms of fireproof floors now in the market. 

Section 484 of Chapter 275 of the Laws of 1892 reads as 
follows: 

All brick or stone arches placed between iron or steel 
floor beams shall be at least four inches thick and have 
a rise of at least 14 inches to each foot of span between 
the beams; arches of over five feet span shall be properly 
increased in thickness, as required by the Superintendent 
f Buildings. 

Or the space between the beams may be filled in with sec- 
tional hollow brick of hard burned clay, porous terra 
cotta, or some equally good fireproof material, having a 


depth of not less than 14% inches to each foot of span, 
a variable distance being allowed of not over six inches 
in the span between the beams, 


Section 504, in connection with the Board of Examiners, 
provides as follows: 


In cases in which it is claimed by an owner, in person 
or by his representative, that the provisions of this title 
do not directly apply, or that an equally good and more 
desirable form of construction can be employed in any 
specific case than that required by this title, then such 
person shall have the right to present a petition to the 
Board of Examiners, through the Superintendent of Buila- 
ings, and may appear before said board and be heard; 
and said Board shall consider such petition in its regu- 
lar order of business, and as soon as practicable render a 
decision thereon. 


Under these provisions, applications have been made to 
the Board of Examiners to approve as equally good with 
the porous terra cotta or burnt clay sectional arches, 
or brick segmenta] arches, various patent floors—the Met- 
ropolitan, Roebling, Fawcett, Rapp, Columbian, Expanded 


Metal, Guastavino, ete., ete. Most of these floors are 
fully illustrated in Mr. Kidder’s work, ‘Building Con- 
struction and Superintendence."’ That they have great 


merit, when put in properly, would not be denied; I do 
not believe any of them, however, equal to a brick arch, 
and whether or not they are equal to a sectional tile arch, 
with skewbacks provided with lips for protecting the soiiis 
of iron beams, ‘s a question as to which experts differ. 

It is urged that much of the porous terra cotta or burned 
clay tiling in the market is defective, and that the floors 
mentioned are superior to such defective material. The 
same may be said of defective brick; but the law contem- 
plates and specifies that only properly burned brick shall 
be used, and it is the duty of the Building Department 
to see that ‘‘pale’’ brick, ‘‘swells,’’ ete., are not em- 
ployed. 

My education in fires leads me to believe that mer- 
chandise should not be stored, even in fireproof buildings, 
at a greater height from the street level than 95 ft., that 
being the maximum height at which a fire department 
ean handle a fire, although it is claimed that the New 
York Department can control a fire at 125 ft. from the 
grade, under favorable conditions. When, therefore, a 
building occupied for mercantile purposes gets to the 
height of 65 ft., or for office purposes say 125 ft., it 
seems to me the law should not be relaxed in any par- 
ticular. Inasmuch, therefore, as floors whose stability 
depends on their being carefully prepared, especially those 
made of concrete, cement, ete., may not be put in with 
the same care with which the samples are prepared for 
the public fire tests, the Board of Examiners have been 
unwilling to vote for these floors as equally good with 
the construction required by law. Cement, of course, 
should be of the best quality, sand should be sharp, con- 
crete or other mixtures requiring water should not be 
made in freezing weather, etc., etc. Indeed, so much de. 
pends on faithful work and so impossible is it for the 
Building Department to keep track of the floors through- 
out the numerous large buildings in course of construc 
tion, that I have been unwilling to depart from the law 
in high structures. 

It is urged, as before stated, that the tile arches are 
often defective: but my answer is, the law has specified 
them and leaves it with the Building Department to in- 
spect them and reject defective material. 

The various fire tests that have been made of these 
floors are offered as reasons why they should be regarded 
as equally good, but this claim overlooks the fact that in 
those particularly which depend for a bond on iron or wire 
it has not yet been demonstrated (for only experience can 
demonstrate the fact) that the iron will not rust out in 
course of time. 

It should be borne in mind, also, that as these compo. 
site floors are lighter than brick arches or segmental 
arches of tile, the factors of safety in the iron beams and 
story posts are less, resulting in the use of less metal— 
a serious matter in buildings of great height, which need 
weight to insure stability against wind pressure, etc. 

We have endeavored to be liberal with these floors and 
have consented to their use in buildings 20 ft. higher than 
the law permits for wooden joisted buildings, holding that 
a building 95 ft. in height, for example, with iron beams 
and these floors, would be at least equal to, if not better 
than a building 75 ft. high (the height permitted by law), 
with wooden floor joints. To this extent we have con- 
sented to the use of these substitutes for tile and brick 
arches, requiring, however, that the ‘span of iron beams 
shall in no case exceed 6 ft. 

Your critic will, therefore, understand my position to be 
this: believing that in all buildings exceeding 95 ft. in 
height the most thoroughly fireproof and durable material 
from rust and other standpoints should be employed, I am 
unwilling to vote for substitutes of the material required 
by law until experience has demonstrated their durability, 
and until we can be sure of supervision which will in- 
sure their being put in by contractors in all cases with 
the same care with which the samples are prepared for 
public tests. 

The Continental Insurance Company's building, in which 
I am writing this letter, was constructed by us in line 
with this idea; indeed, believing that the requirements 
of the building law as to thickness of walls were not 
stringent enough, we made our enclosing walls 4 ins. 
thicker on every floor than the law requires. 

Please understand that, as an underwriter, I have no 





business interest in the matter. Fireproof constry 
no more profitable to us than wooden construct{ 
rates and the amounts which we write are based y 
isting conditions. We are quite as willing to 
hundred dollar premium on a frame planing mil! | 
Harlem at the rate of 5% as to secure the sam: 
by a line of $100,000 on the fire-proof office bu 
the Mutual Life Ins. Co. at the rate of 0; 
of 1%. By the burning of the former w. 
lose $2,000, and the probability is that a 
the latter structure would not cost us, on a 
policy, with co-insurance provisions, more than ; 
amount. In serving on the Board of Examine; 
been my endeavor to be liberal in construing 
and conscientious in the discharge of my duty to 
at large, and I trust I have made it clear that ; 
standpoint of my business interests, as an offic 
insurance company, it makes no difference to me w 
whether buildings are properly built or not; all | 
to know the facts and gage my rates and lines acc 
In my opinion, the day is not far distant wh: 
will be regarded as the maximum height for bui! 
mercantile or manufacturing occupancy, and 2) 
maximum height for office occupancy, under the 
vorable conditions of width of streets and prot 
fire departments. 

Mr. Watson asks in what position the owners 
Methodist Publishing Company, of Pittsburg, Pa 
be to-day if they had been prevented from using 
crete floor, which they did use, and draws co: 
with the so-called fireproof Horne building, which 
severely damaged. I have not had opportunity ¢ 
fully study the reports of this fire, but would sta 
the Methodist Publishing building, to which h: 
was not exposed to the full force of the burning 
large grocery store which was directly opposite th: r 
building and caused its destruction; but Mr. S. H. lL» 
ett, an expert who reported as to this fire, and wh 
port can be read by Mr. Watson in the issue of the ‘Jour 
nal of Commerce” of 18th inst., says the following 

It may be interesting to know the effect of the fir 


Methodist Book Concern, which stopped the fire the 
east. This was built with the Balph style of fireproo? 
floors, which floors are made of I-beams, between whicn 
are stretched wires and twisted iron strips simi 

fence strips and about which a flat arch of concrete is |aid 


The upper stories of this building were the most exposed 
and the floors exposed the worst sagged visibly. Al! par 
titions on these floors were made of expanded meta! and 
plaster on wooden studding. These were complete wrecks 
In this style of fireproofing, and others similar to it, it ov- 
curs to me that the sagging referred to and the cons 
quential damage are important features to be considered 


I may add that the severe damage done in th 
Horne building, aside from the fact that a wal 
three-fourths of which was glass windows and, ther»- 
fore, not fireproof, was exposed to the full broad 
side effect of intense combustion and large area 
some 26,000 sq. ft., was due in no small degree t 
the fact that it had staircase openings from floor to floo 
unprotected, and what was worse, a large well-hole. 4s 
x 22 ft., which practically made the whole building 
large smelting furnace, the flames having full power wit! 
the draft from basement to roof. What the effect of 
these conditions would have been on the Methodist Book 
Concern building may be conjectured; there is no other 
way of getting at it; and this fire, therefore, does no! 

ffer any other method of comparing the two forms o! 
construction. 

The Horne building, with its numerous glass windows 
held its combustible contents, fully exposed to a rousing 
fire, like a great grid-iron, with the result that itis 
claimed there is no salvage whatever on the merchandis: 
in this so-called fireproof building; whereas in the build 
ing of mill construction burned recently in St. Louis 
there was a salvage of over $400,000, or nearly 60% of 
the value of the stock. My opinion is that if the windows 
of the Horne building had been protected with fireproo! 
shutters, and if there had been no well-hole or open stairs 
to carry the flames from floor to floor, the damag: 
both building and stock would have been slight. 

It is, also, my opinion that if the Methodist Book Concer! 
building had stood in place of the Horne building, 4 
rectly opposite the burned grocery, the result would no! 
have been better, if so good. 

It will be some time before the lessons of this fire wil 
be fully understood, but if it has demonstrated any fact» 
it has certainly demonstrated two, viz.: first, that window 
glass is not fireproof, and, second, that well-holes ani 
stairways from floor to floor of fireproof buildings 4 
away largely with the separating value of the floors them 
selves. Yours respectfully, 

F. C. Moore 

46 Cedar St., New York city, May 19, 1897. 

P. S.—Since writing the above I have had an intervic™ 
with Mr. Balph, who represents the floor referred to 0 
the Methodist Book buildng known as the Columbian, «0 
he advises me that Mr. Lockett is mistaken as to the s1¢ 
ging of the floors having been caused by the fire. r 
Balph informs me that the two upper floors were sageed 
before the fire, and as a consequence of not having be«! 
put in properly, the span between the beams being |! 
ft.—more than three times the span (5 ft.) recognized ») 
the Board of Examinere’for patent floors. I wish to do 
Mr. Balph the justice of letting his statement go side >y 
side with Mr. Lockett’s.—F. C. M. 
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May 27, 1897: 


FOUNDATIONS FOR THE BROOKLYN TOWER OF THE 
NEW EAST RIVER BRIDGE. 


(With two-page engraving.) 
new suspension bridge which is to be built 
the East River, connecting Grand St., New 
with Broadway, Brooklyn, will have the ca- 
¢ the suspended channel span carried by two 
of steel frame construction, each tower rest- 
nn two masonry piers extending to a height 
ut 28 ft. above mean high water. The foun- 
s for the New York tower are already under 
ct. Proposals for the piers and pier founda- 
f the Brooklyn tower are now being invited 
will be received until June 9), and we present 
week the drawings and descriptions of this 
taken from the official plans and specifica- 








Front of Piers. 


Fig. 1.—Results of Borings with Diamond Drill on Site for 
Piers for the Brooklyn Tower of the New East River 
Bridge. 


tions, for copies of which we are indebted to Mr. 
L. L. Buck, M. Am. Soc. C. E., Chief Engineer of 
the New East River Bridge Commission. 

The general plans of the adopted design for the 
bridge were given in our issue of July 30, 1896, 
and a perspective view of the design for the steel 
towers on the masonry piers was given in our issue 
of Aug. 20, 1896. The bridge will have a total 
length of 7,200 ft., with a suspended channel span 
of 1,600 ft., c. to c of towers. The shore spans 
will not be carried by the cables, but will be sup- 
ported by the masonry anchorages and the steel 
towers, with a central braced tower at mid-span. 
The approaches will be steel viaducts, with grades 
of 34 for the roadways and 2% for the tracks for 
the elevated railways. The suspension span will 
have a headway of 135 ft. for 400 ft. at the middle 
and 117 ft. at the towers. It will have two stiffen- 
ing trusses 72 ft. apart c. toc. The bridge will be 
118 ft. wide, having two roadways, two footwalks, 
four tracks for electric cars and two tracks for 
elevated railway trains. The masonry for the tow- 
ers will extend to 23 ft. above high water, and upon 
the masonry will be erected steel towers, the sad- 
dles of which will carry the centers of the cables 
at a height of 335 ft. above high water. The four 
cables will be built up of straight steel wires of 
No. 6 B. W. G., in 19 strands, the finished diameter 
being about 17% ins. 

The line of the bridge is in almost a northwest 
direction, and the Brooklyn piers will be in the rear 
of the government pier-head line, between the 
wharves at the foot of South Fifth St. and South 
Sixth St. The results of borings with diamond 
lrills on the sites of the caissons are shown in Fig. 
1. The borings, and the apparatus for making 
them, were described and illustrated in our issue 
of Sept. 24, 1896. 

The general design and dimensions of the two 
piers are shown in Fig. 2, by which it will be seen 
that the caisson for the north pier will be sunk 
‘bout 14 ft. lower than that of the south pier. 


Caissons. 


Bach pier will rest on a timber caisson sunk by 
the plenum-pneumatic process until it rests on 
bed rock. Each caisson will be 63x79 ft., and of 
such height that when sunk to final position its 
top will be 47 ft. below high water. Above the cais- 
son will be a cofferdam to prevent the water of the 
river from obstructing the progress of the work on 
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top of the caisson. The cofferdam will be removed 
after the completion of the pier. Fig. 3 shows the 
caisson, cofferdam and pier. Each caisson is to be 
completed to a height of 20 ft., and then launched, 
the construction being then continued while they 
are floating. Each caisson is to contain when 
launched about 35,600 cu. ft. of timber and 54 tons 
of iron, to weigh about $45 tons, and to have a 
draft (without false bottom) of about 11.4 ft. The 
following particulars are given on the drawings 
in regard to the sinking of the piers, but these are 
intended merely as an aid to bidders, and as show- 
ing the governing reasons for many points in the 
design: 


South Pter.—The caisson is to be 39 ft. high when com- 
pleted; to contain approximately 58,800 cu. ft. net of tim- 
per, and 86 tons of iron; to weigh (before the addition of 
any concrete), about 1,557 tons; and to draw about 15.5 
it. The depth of water at site of pier is now about 5s 
ft. at high water, and it is assumed that it may be in- 
creased to 60 ft. by the scour of the tide as the caisson ap- 
proaches the sand bottom of the river. 

A cofferdam 25 ft. high is necessary to safely land the 
pier on the river bottom, and the cofferdam is increased to 
a total height of 50 ft. to allow sinking to proceed inde- 
pendently of (and without waiting for) the construction 
of the masonry, and also to make it easy to keep the pres- 
sure on the cutting edge under perfect control during the 
sinking. The weight of timber and iron in the 39 ft. 
caisson, surmounted by 25 ft. of the cofferdam, is ap- 
proximately 1,960 tons, and the draft of water without 
concrete is about 17.9 ft. 

To land the piet on the river bottom, about 3,200 cu. 
yds. of concrete will be needed, and this concrete (in order 
to render the caisson above the roof more watertight and 
to keep the weight as long as possible off the middle of 
the roof and over the cutting edge) may be required to 
be so placed on the roof and around the sides as to leave 
a central well, to be afterwards filled with the balance of 
the concrete, about 860 cu. yds. To sink the pier through 
sand to clay, 72 ft. below high water, will require the bal- 
ance of the concrete and about 600 cu. yds. of stone ma- 
sonry. To sink the pier through clay and rock to its final 
position at 86 ft. below high water will require the weight 
of about 4,000 cu. yds. of stone masonry in addition to the 
600 cu. yds. above. About 1,000 cu. yds. more stone ma- 


South Pier 
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sonry is needed to bring the pier up to the high water 
level; and about 2,155 more to bring it up to its finish, 
23 ft. above high water, a total of 7,755 cu. yds. 

A portion of the cutting edge in its final position will be 
about 2 ft. above the rock (Fig. 1). All clay must be re- 
moved from above the rock within the outer horizontal 
lines of the cutting edge, and the rock may be required to 
be worked into rough horizontal steps. 

North Pier.—The caisson is to be 53 ft. high when com- 
pleted; to contain approximately 74,700 cu. ft. of timber 
and 98 tons of iron; to weigh (without concrete) approxi- 
mately 1,965 tons, and to draw about 17.9 ft. of water. 


The caisson is surmounted by a cofferdam 50 ft. high, for 


the same reasons as for the south pier, though only 11 


North Pier 





s 33! 


On 


ft. of cofferdam is necessary to land this pier safely on the 


river bottom in the assumed 60 ft. of water Should the 
south pier be sunk first, it is probable that there will be 
no scour at the north pier, and that the depth of the wate: 
will be much less than 60 f The weight of timber and 
iron in the 53 ft. caisson, surmounted by 11 ft. of coffer 
dam, is approximately 2,140 tons; and the draft of water 
without concrete, about 10.1 ft. 

To land the pier on the river bottom, in the assumed 
depth of 6 ft. of water, about 3,100 cu. yds. of concrete 


will be needed. 
south pier, leaving a central afterwards filled 
with the balance of the concrete, about 2,{M0 cu. yds. To 
sink the pier through sand to clay, 73 ft. below high water 
will require the weight of about 1,500 cu. yds. of concrete 
in addition to the 3,100 cu. yds. above. To sink the pier 
through clay and rock to its final position, 100 ft. below 
high water, will require the weight of all the balance of 
the concrete, and of approximately 2,300 cu 
masonry About 
required to bring the pier up to high water level. 
balance of the stone masonry, 
and its finish, 28 ft. above 

As in the south pier, a portion of the cutting edge 
final position will be about 4 ft. above the rock (Fig. 1) 
and all clay must be removed from above the rock within 
the outer horizontal lines of the cutting edge, and th 
rock may be required to be worked into rough horizontal! 
steps. 


This may be placed as described for th 


well to be 


yds. of stone 


3,300 cu, yds. more stone masonry is 

The 
between high water level 
is about 2,155 cu. yds 


in its 


The caissons are of timber, and the details of con 
struction are shown in Fig. 4. The timber is to b: 
good, sound, long-leafed southern pine timber, free 


from rot, shakes, cracks and loose or decayed 
knots, It must be sawed square and of full dimen 
sions. The timber for the walls and decks will bh: 


planed or dressed accurately on all sides; all other 
timber will be dressed on opposite sides to a uni 
form thickness for each course. The timbers will 
be fastened together by drift and screw bolts and 
well braced; they will break joint by at least 6 ft 
All seams exposed to air or water pressure will be 
calked with oakum, covered with pitch. The in- 
terior of the working chambers will be painted 
The cutting edge, or shoe, will be of oak. The hor- 
izontal courses are of timbers, 12x12 ins., the diag- 
onal truss planks are 3x12 ins. and the sheath 
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FIG. 2.—PLANS AND ELEVATIONS 
OF PIERS AND FOUNDATIONS FOR 
THE BROOKLYN TOWER OF THE 
NEW EAST RIVER BRIDGE. 


L. L. Buck, M. Am. Soc. C. E.. Chief Engineer 


ing consists of an inner layer of 3-in. tongued 
and grooved plank laid diagonally, and an outer 
layer of 3-in. plank laid vertically. The corners are 
protected by steel plates 4 x 40 ins., 6 or 8 ft. high 
The roof of the working chamber has an inner 
planking, 3 « 12 ins.; a course of 12x 12-in. tim- 
bers; a layer of 3-in. tongued and grooved plank, 
a layer of 3 x 12-in. plank, and a top course of 
12 x 12-in. timbers. The inner planking of the roof 


and sheathing is to be put on with the tongues’. 


and grooves wet with white lead or other approved 
material. The material sheet for caissons, Fig. 5, 
is not a part of the contract drawings, but was pre- 
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pared as an ald to bidders, and explanatory of the 
official plans. 

The drift bolts are to be of 1-in. round iron, cut 
from ordinary bars; without head and with blunt 
point, roughly made; the end merely rounded to 
remove all sharp edges. All drift bolts will be 
driven in Y%-in. holes. These bolts are spaced 3 
ft., 4 ft. and 5 ft. apart, as shown. The screw bolts 
will also be of 1-in. round iron, driven in tightly- 
fitting holes, with 6-in. cast washers, countersunk 
or plain. The 2-in, steel rods which tie the caisson 
horizontally and vertically have 12-in. cast 
washers, 

The bed rock must be cleaned off for the whole 
area of the caisson, and all unsound or unsuita- 
ble rock removed until rock of a satisfactory char- 
acter is laid bare. The surface may be stepped if 
necessary. The rock surface must then be 
thoroughly cleaned, and after inspection of the sur- 
face by the engineer the working chamber will be 
filled with concrete mixed as described below. For 
a depth of 6 ins. under the shoulder of the cutting 
edge and under all cross beams, cross walls and the 
roof of the chamber, mortar mixed in the propor- 
tions specified later on is to be used instead of con- 
crete. Such mortar must be rammed hard into 
place, and is to ccntain only so much water that it 
will barely flush after ramming. 

Concrete. 

Concrete will be made with clean, screened, hard, an- 
gular, machine-broken limestone or trap rock of not more 
than 2 ins. largest dimension, mixed with smaller stone 
of the same kind not less than %-in. In least dimension, 
and with mortar in such quantity that when lightly rammed 
it will flush full all the interstices between the stone. 
The proportion of stone to mortar in the concrete in bulk 
shall not exceed six parts to three. 
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Fig. 8 --Details of Coping and Pedestal Blocks. 


Portland cement and sand, in the proportions specified 
for mortar (see Masonry), shall be well mixed dry and then 
wet. The broken stone washed clean shall then be added 
while wet, and the mass thoroughly mixed by machine be- 
fore being put in place. The least possible water shall be 
used, as determined by the engineer. The concrete shall 
be deposited in even layers of not more than 12 ins. in 
thickness, and well rammed until the mortar flushes to the 
surface. Each layer must be cleaned and moistened before 
the next layer is added. 

Cofferdams. 

The construction of the open cofferdam sur- 
mounting the caisson is shown clearly in Fig. 6 
The outer courses of wall timbers are 8 x 12 ins. 
for the top section, 10 x 12 ins. for the middle sec- 
tion, and 12 x 12 ins. for the bottom section. The 
horizontal struts are 12 x 16 ins. for the two bot- 
tom courses, and 12 x 12 ins. for the upper courses, 
while the vertical and horizontal diagonal bracing 
is of 3 x 12-in. plank. The sheathing consists of 
two layers of 144-in. pine flooring plank laid diag- 
onally (in opposite directions) and an outer layer 
of $-in, tongued and grooved plank, laid vertically. 
The inner course is fastened by 20-penny nails, 1 
per lin. ft.; the next by 8-penny cut nails, 1 per lin. 
ft.: and the 3-in. course by boat spikes, % x 7 ins., 
2 per lin, ft. of plank. Inside the cofferdam there 
are to be 48 lines of vertical 144-in. iron rods, with 
turabuckles and 6-in, washers. The corners of the 
cofferdam are tightened by Z-iron clamps of 
1 x 24-in. iron, 6 x 5 x 10 ins. No steel corner 
plates are used, but the corner joints are covered 
(after being calked) by a vertical l-in. board, well 
nailed. The timbers are fastened together with 
drift bolts 1 * 30 ins., in ™-in. holes, these bolts be- 
ing spaced 3 ft. apart in the horizontal wall tim- 
bers of the bottom section, 4 ft. apart in the middle 
section, and 5 ft. apart in the top section. The 
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horizontal wall timbers are fastened to the vertical 
wall posts by drift bolts 1 x 22 ins. no screw bolts 
being used except in the anchor irons. The coffer- 
dam is to be anchored to the caisson by 48 sets of 
anchor irons, as shown in detail in Fig. 6, there be- 
ing one set opposite each of the inside vertical rods. 


Masonry. 


The stone for the piers is to be of granite 
throughout, unless the bridge commissioners per- 
mit the use of limestone for face work from below 
4 ft. below low water, and for backing below the 
molding courses under the coping. The granite 
for the four pedestal blocks on each pier, for the 
coping, and for the face work to 4 ft. below low 
water is to be equal to Mill Stone Point or Maine 
granite. The granite for the remainder of the work 
is to be sound and of uniform quality. If limestone 
is permitted for use as noted above it must be equal 
to the best Kingston limestone, and must always 
be laid on its natural bed. The courses will be 
from 24 to 30 ins. thick, the thickest being at the 
bottom and the others decreasing towards the top. 
The bond must be such that no stone in one course 
will overlap those of the next course below by less 
than 15 ins, 

The face stones below the coping will be rock- 
faced, with no depression below the pitch lines, and 
projections averaging 114 ins., and not exceeding 4 
ins., beyond the pitch lines. Bed and vertical joints 
of face masonry must not exceed 4-in. in thickness, 
but the vertical joints of the pedestal blocks and 
edge stones of the coping must not exceed 4-in. 
The backing stones will be of the same thickness 
as the face stones of the same course. The coping, 
molding courses and pedestal blocks are to have 
the exposed faces dressed with six-cut work, and 
their beds and joints will be fine pointed. Face 
joints will be cleaned out to a depth of 1% ins. 
and pointed with a mortar of Portland cement and 
sand, 1 to 1, driven in with a calking tool. Fig. 7 
is a part side elevation of a pier, and Fig. 8 shows 
the details of the coping and pedestal blocks, On 
the top of the pier proper are four of these pedestal 
blocks for the columns of the steel tower, and the 
positions of these are shown by the plan, Fig. 9. 

The face stones of the upper coping course will 
be secured to those of the next course below by 
dowels of 14-in. round steel, extending 6 ins. into 
each course. The stones of the upper course will 
be drilled through before setting, and after they 
are set the holes will be extended 6 ins. into the 
course below. A small quantity of mortar will then 
be put in, the dowel dropped in and driven down, 
and the hole filled with mortar well rammed, This 
arrangement is shown in Fig. 10. The joints of the 
lower coping course will have cramps of 1-in. 
square steel, 16 ins. long, cast to the shape shown 
in Fig. 11. These cramps will be sunk into the tops 
of the stone, as shown. 

All the mortar (except that for pointing) will be 
composed of one barrel of Portland cement (weigh- 
ing 375 Ibs. net.) to 84% cu. ft. of sand. The cement 
and sand will be mixed dry, and then enough clean 
fresh water will be added to give the proper con- 
sistency. 

Cement.—The cement must be an approved brand of 
Portland cement, fully equal, in the opinion of the engi- 
neer, to O. F. Alsen & Sons’ best quality of German Port- 
land cement. Briquettes of neat cement, exposed to the 











Fig. 1.—The Metropolitan Fireproofing Co.’s Fireproof 
Floor, Tested May 20 by the New York Building De- 
partment. 


air for 24 hours and immersed in water for 6 days, must 
have a tensile strength of at least 350 lbs. per sq. in. 
Briquettes of 1 part cement to 2 parts of dry sand (by 
weight), exposed to the air for 24 hours and immersed in 
water for 6 days, must have a tensile strength of at least 
150 Ibs. per sq. in. Pats of neat cement set in air and 
then immersed in water must show no checks or cracks. 
All cement must be freshly and finely ground. At least 
ou°> must pass through a sieve of 10,000 meshes per sq. 
in. The test for tensile strength will not be considered 
final or conclusive in determining the character of any 
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cement, or as compelling the acceptance of a ce, 
wise objectionable in the opinion of the eng: 
cement must be carefully handled and protect+q 
weather at all times. 7 

Sand.—All sand must be clean, coarse, sha; 
from mica. For the masonry, it must be pass 
screens having openings \%-in. square. For t} 
it must be free from stones and large pebb|»s 

The approximate quantities of materia) 
work are as follows: 


Materials for Piers for Brooklyn Tower; New } 


Bridge. 
South Pier. N 
Excavation: Sand ......... 3,400 cu. yds. $10) 
- RT ee 220 « « 417 
“ SUDON sie kates cae ny 
Caisson: Timber .......... 58,800 cu. ft 74,7 
= CeR Peer 86 tons. ts 


Concrete abv roof. 4,060 cu. yds. 6.)4 
= Concrete belw roof 1,080 “ ‘* 120 
a] a 
, ‘ 











Stone masonry ........... 7,76" « 7 
Cofferdam (One for Each Pier). 
|—————Sections———_____| 

Bottom, Middle, Top, 
17 ft. high. 17 ft. high. 16 ft. high. 2 

Timber .11,100 cu.ft. 10,000 cu.ft. 7,900 cu.fr, 20 F 

Iron .... 14 tons. 10 tons. 81% tons. : 


i ee 
TESTS OF FIREPROOF FLOOR CONSTRUCT\\N. 


On May 20 the tests of fireproof floor « 
tions by the Building Department of N: Yor 
city, previously noted in Engineering New ' 
continued with a comparative test of a hoi tils 
floor and the standard wire and plaste; 
floor of the Metropolitan Fireproofing Co New 
York city, As in the previous tests conduct py 
the Building Department the tests were ; ‘ by 
means of wood fires burned inside of brick j,yj\q- 
ings 12 x 15 ft. inside measurement, across t}). ; ps 
of which the floors had been built in the usus! man- 
ner of building construction. Lengthwise of cach 
building were placed four 10-in., 25-Ib. I-beams, tx 
two outside beams resting wholly on the side walls 
of the building, but the two inside beams having 
only their ends resting on the end walls «f th 
building. These beams were spaced 4 ft. apart 
to c., with the intervals between spanned in 
building by a tile floor and in the other by th. Met 
ropolitan floor. Both floors were built by Mr. Geo 
B. Post, Architect, of New York city, for the Met 
ropolitan Fireproofing Co. 

Figs. 1 and 2, drawn from sketches furnis}ed u 
by the Metropolitan Fireproofing Co., show 
general way the construction of the two floors 
The various dimensions are given on the draw 
ings. For the Metropolitan floor the sleeper fill 
was concrete, consisting of 1 part Portland cement 
244 parts sand and 8 parts cinders. The plaste1 
ceiling was hung from the bottom flanges of the 
I-beams, and about 2 ins. away, and was composed 
of lime mortar and Roebling wire lath. Its thick- 
ness was %-in. For the other floor 10-in. hard- 
burned tile blocks were used, set in Atlas Portland 
cement mortar, 1 part cement and 24 parts sand 
with %-in. joints. On top of the plocks was a 2-in ie 
concrete plate and also a 2-in. sleeper fill of con- 
crete, composed of 1 part Portland cement, 1 }.1' 
sand and 8 parts cinders. Both floors were loaded 
by the New York Building Department on May 1! 
with a uniform load of 150 Ibs. per sq. ft. extend- . 
ing over the center panel, and both floors were pul : : 
in on May 13. 2 

The fire was started in both buildings at !'):22 : 
o’clock a. m., and quenched at 3:22. o'clock p. n + 
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Fig. 2.—The 10-In. Hard Tile Floor Tested May 20 by the 
New York Building Department. 


making the duration of the fire test just five hour's Be 
As shown by the two Uehling & Steinbart py: 


* Previous tests of fireproof floors made by the *:" 
York Building Department have been described in Eng 
neering News as follows: John A. Roebling & Sons 
Sept. 17 and Nov. 5, 1896; Fawcett Ventilated Firep: 
Building Co., Sept. 17, 1896; Central Fireproofing |» 
Oct. 1, 1896; Rapp Sheet Metal Works, Oct. 29, 16" 
G. H. Thomson, Nov. 12. 1896; Macabe Bros & Co., \' 
12, 1896; Columbian Fireproofing Co., Jan. 7, 1897; © ’ 
tavino fireproof floor, April 8, 1897; Manhattan Concer’ 
Co., April 22, Fireproofing Co., Apri! -- & 


‘ 


1897; a : 
1897; Central Expande@ Metal Co,, April 29, 1897. s 
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the temperatures to which the floors were 
ted were as follows: 


Metro- : =, 

» plit'n Tile polit’'n 

Pee Saeer. Time. floor. floor. 

n 0 0 12.30 p. m... .1,856° 1,875 
. *"4.625° 1,660° 1:00“ 1,856° 1,875° 
** "2'050° 1,900° 1:30 “ 1,600° 1,800 

** "1975" 1,850 2:00 ‘ 1,675° 1.700 
**"1.850° 1,875° 2:30 “ ...1,900° 1,650 
=e 3:10 “ ...1,900° 1,800 


: o'clock the total deflection of the Metropoli- 
had been 0.34-in, and of the tile floor, 
ns. The quenching was accomplished simul- 
tusly by two 60-Ib. pressure streams from a 
é ngine directed against the under side of the 
for 15 minutes, and then water was poured 
tops until they were flooded. 
examination of the two floors after the water 
showed that on the Metropolitan floor the 
r of the ceiling was all gone except in the 
rs where the fire stream had not struck it, and 
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the expanded me 
this floor 


tal plays in giving strength to 
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A LOCOMOTIVE TURNTABLE OPERATED BY ELECTRIC 
POWER; MILWAUKEE SHOPS, C., M. & ST. P. RY. 


We illustrate herewith an electric motor for op- 
erating a locomotive turntable which has been in 
successful operation at the West Milwaukee shops 
of the Chicago, Milwaukee & St. Paul Ry 
months 


for som 
These shops are, as is well Known, lo- 
cated at an important division point, where expe- 
dition in handling locomotives in and out of th 
roundhouse is very 
176 locomotives, or seven per hour, are 


Every 24 hours 
turned on 
the roundhouse turntable, and the gain of a few 
minutes, even, at each operation means a material 
saving in expense daily. Formerly, when the 
four men 
quired and the average time spent by them at 


desirable 


table was turned by hand, were re- 





EEE 


can be turned one complete revolution, includ 
starting, when unloaded, in 50 seconds, and Vv 
loaded with a 100-ton locomotive and tender, in 4 


seconds 


Turning now to the mechanical features th 
device, it will be seen from the illustrations that 
they are very simpl A one-wheel truck operated 
by an electric motor is attached to one end of th 
table by means of a flexible spring nnection, an 


runs on the circular track in the pit. TI 
sary traction is obtained by the weight on th 
driving wheel of this cart, which is about 
with the 


Ibs. Fig. 1 shows the turntablk 


attached, and Fig. 2 is an enlarged view of th 


motor alone. The motor is of th series-revers 
ible” type, and of 10 HP. capacity, and en 
tirely inclosed by a waterproof casing Fr 

the motor pinion the power is conveyed to a spur 


wheel on an intermediate shaft, which also car 
ries a pinion meshing with the spu | 





FIG. 1.—~TURNTABLE OPERATED BY ELECTRICITY, MILWAUKEE 
SHOPS, C., MM. & ST. P. RY. 


that the wire lath was broken through in places. 
The openings left by the breaks in the wire lath 
amounted to about 10% of the total area of the 
ceiling. The beam flanges were bare where the full 
force of the stream had struck, and the bottom part 
f the floor plate had been washed away so as to 
expose the wire suspenders at the center. The 
plaster on the side walls of the building was torn 
ff wherever the stream struck it. On the tile floor 
the bottom coating of plaster was washed off, ex- 
cept in the corners where the full force of the 
stream had not reached. This left an open crack 
from 14-in. to 1 in. wide along the centers of the 
lower flanges of the beams where the protecting 
tile did not meet. In the center panel a little to 
ne side of the middle both transversely and longi- 
tudinally the bottoms of four tiles were broken off 
and a little to one side of this break the bottoms 
f two tues protecting the beam flange were gone, 
eaving the metal bare. Smaller breaks, taking off 
parts of the bottoms of the tiles, were shown in 
three or four places. The plaster on the side walls 
vas gone wherever the stream had struck it. 
Following the two fire tests a test was made by 
Mr. Geo, Hill, M. Am, Soc. C. E., to determine the 
strength of the expanded metal and concrete floor 
ff the Central Expanded Metal Co., tested April 
-5, as noted in Engineering News of April 29. At 
he center of the middle panel, transversely, and 
about 4 ft. from the end, longitudinally, pressure 
vas applied on an area of 1 sq. ft. by means of a 
\ydraulic jack. This test was, of course, made on 
he floor which had undergone the fire test of April 
23. At a pressure of 13,000 Ibs. the floor cracked 
about 19 ins. from the center of pressure and short- 
ly after a second crack followed 15 ins. from the 
center. A most notable feature of this test was 
the action of the expanded metal. This snapped 
strand by strand and at each fracture the break 
was recorded by a fall in the pressure gage. The 
test indicated very clearly the valuable part which 


each turning was 20 minutes, or 5 minutes each. 
For the entire 176 turnings, therefore, 59 hours of 
labor. were required. At 12% cts. per hour, the 
wages paid engine wipers who also operated the 
turntable, the cost of operating was $7.37 per day. 

In this calculation, it is assumed that the men 
used in turning the table attended to the wiping 
of engines when they were not engaged at the 
table, otherwise the saving would 
greater. 


have been 
The estimate of 5 minutes required for 
each man of the gang away from his work each 
time the engine was turned is a conservative one, 
for, as a matter of fact, during the busy hours of 
the day the men were at the table practically all 
of the time. 

With the introduction of the electric motor, the 
labor force was reduced to one man, day and night, 
each 24 hours, making a saving of 35 hours or 
$4.37 per day in labor. At the Milwaukee shops 
this was not quite the saving which resulted, as it 
was not considered advisable to drop any of the 
wipers who could be used to good advantage on 
their regular work, but an actual reduction of $3 
per day was made in the following manner, with- 
out reducing the number of wipers: Working on 
an eight-hour basis, under the old conditions, it 
was necessary morning and night to retain three 
men four hours, each change of shift, or alto- 
gether 24 hours of extra labor per day. At 12% 
cts. per hour, this amounted to $3 per day, as 
stated above 

The cost of the electric power has of course to 
be deducted from the above to get the net saving. 
According to figures obtained from the railway 
company, the average power required to turn the 
table with one locomotive is 4% HP. per hour. As- 
suming 6 Ibs. of coal per horse power per hour, 
and the cost of coal per ton as $2, we get a cost 
of 0.3 cts. for fuel for turning one locomotive, or 
for turning the total 176 locomotives per day a 
cost of 53 cts. for fuel. With the motor the table 


FIG. 2. ENLARGED VIEW OF ELECTRIC MOTOR FOR C., "1. & ST. 


P. RY. TURNTABLE. 
driving wheel shaft. To prevent shocks in start- 
ing and reversing the motor is flexibly suspended 
on the truck. 

Power for operating the motor is conveyed by 
wires, which are brought overhead to a light arch 
spanning the table at the center, as shown by 
Fig. 1. 
sistance 


The means for operation consists of a re- 
or starting box, which is located at the 
center of the table in this particular case, but 
which may of course be placed on the truck if it 
is desired. This resistance box enables the table 
to be turned in either direction by the movement 
of the handle, either forward or back of the center 

It will be seen that this device requires no 
change in the table or in the pit, and can be ap- 
plied to any table with a very small amount of 
material and labor. As nearly all locomotiv« 
shops now contain an electric light dynamo, the 
question of obtaining power is not a serious one 
Of course the saving effected by the use of the 
motor in the case described would not be real- 
ized at every place, but where the turntable has a 
large amount of work to do, as in shop and ter- 
minal yards, the possibilities are that electric or 
some other convenient power can be used to ad- 
vantage in place of hand labor. 

The device illustrated was designed by Mr. Geo. 
Gibbs, M. Am. Soc. M. E., Mechanical Engineer, 
Chicago, Milwaukee & St. Paul Ry., and the motor 
and apparatus were manufactured by the Gibbs 
Electric Co., of Milwaukee, Wis. We are indebted 
to Mr. Gibbs for the information from which this 
description has been prepared. 


— a 


THE NEW WATERWAYS AND LAND RECLAMATION AT 
SEATTLE, WASH. 

The development of the city and harbor of Seat- 
tle, Wash., includes the construction of canals to 
connect Puget Sound with Lake Washington 
(which is above and behind the city), and the fill- 
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ing of the tide flats with material excavated from 
the canals, or waterways” as they are termed. 
A general description of the project of the Seattle 
& Lake Washington Waterway Co, was given in 
our issues of March 15 and July 12, 1894, and Jan. 
24, 1895, while in the “Notes of a Transcontinen- 
tal Trip,” in our issue of Dec. 31, 1896, we gave a 
summary of the progress of the work with a map 
of the proposed alteration of the harbor by filling 
in the tide flats. We have recently received from 
Mr. Ernest E. Ling, Secretary of the Seattle Cham- 
ber of Commerce, a letter written to him by Mr. 
Eugene Semple, President of the company, and ex- 
Governor of Washington, from which we take the 
following extracts: 

The enterprise is unique in this, that while it is a gigan- 
tic undertaking, the outlay in its execution reaching up 
into several millions of dollars, yet, as forcibly stated by 
the Chief Engineer cf the company, Maj. Thos, W. Symons, 
of the U. 8. Engineer Corps: “It is accomplished without 
any tax on existing properties, but rather to the benefit 
of existing properties.’’ The entire cost of the excavations, 
including a cut through a hill 120 ft. high at one point, is 
charged against the embankment on the tide flats, and the 
work is not subject to the usual hazards of great under- 
takings, the values that are to sustain the charge be- 
ing created by the operation. The proposition is so 
flexible that a balance between tie cuts and fills can be 
formed upon any basis that may become necessary from 
time to time. The lands which are to sustain the charge 
ave worthless in their present condition, with from 12 
to 18 ft. of water flowing over them at each high tide, 
and they are changed by the operations of the waterway 
company into properties rating in value from $75 to $200 
per front foot. Owing to the use of the latest appliances 
in machinery, and owing to the proximity of the land to 
be filled to the source of materials, the cost of the solid 
embankment is less per acre than that of a substantial 
wharf upon which existing frame buildings at Seattle are 
imposed, The waters from the Duwamish River, which 
flow into the two waterways, reinforced by the fresh 
water outflowing from the lake through the canal, will 
prevent the depredations of the teredo and increase the life 
of a wooden wharf at Seattle, from 18 months, as now, to 
SO years. 

The grade of the embankment has been fixed at only 2 
ft. above the extremest high tide, while the grade of the 
existing streets of the city is about 16 ft. higher. This 
admits of a plan proposed by City Engineer Thompson 
for an overhead accommodation for all street traffic, and 
a subway for the railways, the intention being to have the 
wharves on the waterways two stories in height. Freight 
interchange between ships and railways will be on the 
lower level, and freight intended for delivery in the city 
will be delivered from ship’s tackles to the upper decks 
of the wharves, whence it can be hauled to its destination 
free from interference with the railways. 

When these plans are executed, Seattle will have ideal 
railway terminals, as well ag an ideal harbor. To increase 
the facilities for the accommodation of commerce, the 
Seattle & Lake Washington Waterway Co. intends to con 
in the vicinity of its locks, a gravitation dry dock, 
capable of handling vessels 500 ft. in length, 30 ft. draft 
and SO ft. beam. 

As illustrating the advantages to Seattle of the work 
now in progress, it may be stated that the Centennial 
Flouring Mill Co., of Spokane, which has concluded to 
a mill with a capacity of 1,000 barrels per day, 
was able to select an eligible situation on the tide flats, 
far in advance of the completed fill, and the Seattle & 
Lake Washington Waterway Co. has undertaken to fill up 
an island for the site, so that the construction of the mill 
buildings may commence at once, the intention being to 
connect the island with the mainland by a causeway for 
temporary use during the considerable time that will 
be required to include the mill site in the permanent em- 
bankment. 

It is intended to dislodge the material in the hill section 
by the use of water under high pressure, after the fashion 
of the hydraulic mining of California, and to transport 
it by the returning water to the embankment on the 
flats. These works, when installed and placed in operation 
will be worth traveling many miles to see, as they will 
be on a most gigantic scale. 

--- — 6 oe ——. 

LOW BIDS FOR CAST-IRON PIPE have been received 
in many cities recently, the lowest, we think, having been 
opened by the water-works trustees of Youngstown, 0O., 
May 18. The contract at Youngstown was awarded at 
$14.60 a ton, with special castings at 1% cts. a Ib., the 
other bids for pipe ranging from $14.87 to $15.85 a ton. 

ll. a 
CAR LIGHTING BY ELECTRICITY SN THE ATCHISON, 
TOPEKA & SANTA FE RY. 

The Moskowitz system of car lighting by elec- 
tricity is to be introduced on the Atchison, Topeka 
& Santa Fe Ry.,anda contract for equipping 50 cars 
(including passenger, private, mail and baggage 
ears) has been awarded to the National Electric 


struct 


erect 


Car Lighting Co., of 30 Broad St., New York city, 
of which company Mr. Max Schmidt, M. Am. Soc, 
Cc. E., is Engineer and Manager. The Moskowitz 
system was described and illustrated in our issue 
of Oct. 29, 1896, and is a combination of dynamo 
(driven from one of the car axles) and two sets of 
the company’s special storage batteries, which are 
manufactured at its own works at Newark. No 
direct current is used, but the lights are supplied 
from the two batteries alternately, one being 
charged while the other is in service, and the 
change from one to the other being effected auto- 
matically. One ordinary day car equipped with 
this light has been in operation for some time on 
the Pennsylvania R. R., as described in the article 
above referred to, and a chair car has been in 
continuous service on the Atchison, Topeka & 
Santa Fe Ry. since last November, or for about 
six months. The Pennsylvania R. R. car has re- 
cently been equipped with the improved apparatus, 
described below, and as the car is run on night 
trains making long runs in some parts and fre- 
quent stops in others, the lighting system is given 
a good practical trial. The cost of operation is 
said to be remarkably low. 

In the original system, as described in our issue 
of Oct. 29, 1896, two belts were used, one from the 
axle pulley to the countershaft, and one from the 
countershaft to the dynamo. In the improved sys- 
tem adopted for the Atchison, Topeka & Santa Fe 
Ry. (and already installed on the Pennsylvania 
R, R. car) only one belt is used. The dynamo and 
the countershaft (which latter is carried in spring 
bearings to give a uniform tension on the belt) are 
on opposite sides of the axle, and the belt assumes 
a triangular form. It passes up from the axle 
pulley to the countershaft pulley, then across to 
the dynamo pulley and back down to the axle pul- 
ley again, its contact with this pulley being on an 
are about 12 ins. long. The belt is of camel’s-hair, 
as this material is not affected by rain or snow, 
and one belt has already made a run of 43,000 
miles on the chair car of the Atchison, Topeka & 
Santa Fe Ry. This car has run over 56,000 miles, 
and it is expected that the belt will run for 45,000 
miles before it will become so worn as to require to 
be renewed. A special feature of the belt is the joint. 
Up to about four months ago tne ordinary lap-joint 
was used, as commonly adopted for shop use. In 
the new joint, the ends of the belt are turned up 
and tightly clamped between steel plates or 
washers and jam nuts. The advantage of this con- 
nection is that the joint itself does not come in 
contact with the pulleys, and will, therefore, outlast 
many belts, since the metal fastenings are not 
worn by contact with the pulleys, and the fasten- 
ings are such that the tension of the belt tends to 
tighten rather than to loosen the joint. Before this 
connection was introduced, belts would occasion- 
ally break and be lost, but not a single belt has 
been lost or broken since the new connection was 
put in service. 

The equipment of the 50 cars will be completed 
in about six months, and the company will shortly 
establish new and larger works having a capacity 
of one car equipment per day or 26 equipments 
per month. 
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HYGROMETRIC PROPERTIES OF COAL. 


By R. C. Carpenter, M. Am. Soc. M. E.f 


The investigation described in the following paper was 
undertaken for the purposes of ascertaining the relative 
qualities of various coals when in the same physical condi- 
tion with reference to absorbing moisture from the at- 
mosphere. The investigation was suggested by noticing 
the losses or gains which took place in different samples 
of coal corresponding to the changes in the humidity of 
the atmosphere. 

Two lines of investigation were undertaken: First, a 
number of samples of different coals were reduced to a 
uniform physical condition by grinding or powdering; were 
then thoroughly dried, and afterward simultaneously ex- 
posed to a saturated or nearly saturated atmosphere, for 
a period of from six to eight days as required, to obtain 
constant weight. The weight of moisture was determined 
by taking the difference between the first and final weights, 
and this result was checked by thoroughly drying and re- 
weighing. 





*Abstract of a paper presented at the Hartford meeting 
of the American Society of Mechanical Engineers. 


‘Professor of Experimental Engineering in Sibley Col- 
lege, Cornell University. 





Second, an investigation was made to determ); 
fect of the size of particles upon the power 
moisture; the investigation being similar in nat) 
previously described. 

The method of drying in all cases was the sa; 
coal was heated to a temperature of from 220 ; 
and maintained in that condition for one hour. p 
dicate a very great difference in the absorptiy. 
different coals when in the same physical state. 
however, a striking similarity in this respect of cos 
are known to possess similar qualities and ar: 
same geographical districts. Thus, the variou 
of anthracite absorbed amounts of moisture whi 
from slightly under 5 to slightly over 6% of the » 
the dry coal; the coking coals from Western Pen 
absorbed amounts which varied from slightly less 
to about 3%; the Western bituminous coals absor! 
8 to 14%. Pocahontas absorbed an amount grea 
the anthracites, 

The first investigation seemed to indicate that, ; 
ent of the physical condition, different coals yary 
in their hygrometrical properties, and that with 
ceptions, the power of absorbing and retaining 
is less as the calorific value is greater. 

“Thus the results show that the maximum a: 
moisture, which would be absorbed by coals powd 
as to pass No, 80 sieve, were on the various test 
lows: . 

Anthracite, ranging from 4.66 to 6.37%, av: 
5.60%; Eastern coking coals, ranging from 0.69 t 18 
averaging 1.92%; Illinois and Indiana coals, from 4:5 
14.10%, averaging 9.77%. 

The effect of the size of particle is quite decided 
larger the particle, the less the weight of moisture » 
is absorbed. This indicates that the absorptive pow: 
in part due to capillary action of the surface. 

In the second investigation the pieces of coal were mad 
as nearly equal as possible considering their irregu 
shape of definite sizes, having diameters respectivel) 
in., %-in., %-in., and powdered so as to pass throug 
sieves of 60 to the inch. In these experiments there were 
used two samples of anthracite coal, one obtained by break 
ing up pieces of egg coal, the other pieces of pea coa!: :\ 
specimens of bituminous coal, one an Illinois coal and ¢! 
other a Cumberland coking coal. The results of this i: 
vestigation show an increase in absorptive power as |! 
size of the particle is diminished.The results are sligh:! 
irregular, due probably to irregularities in the samp|:- 
selected, but the variation, however, is no more than would 
probably be found in the selection of samples. 

In connection with the drying of coals at temperatur:s 
above the boiling point, a number of experiments we: 
made to determine whether there was any sensible loss o! 
volatile matter, but so far as could be determined by : 
peated trials, alternately drying and moistening and by) 
varying time of drying from one to three hours, no 
of volatile matter could be detected, and it seems ex 
ingly probable that no loss of importance occurs ar ten 
peratures below 300° F. 

For this reason it would seem entirely safe to us: 
method of drying coals in testing boilers, as it is casi 
applied, and has given very satisfactory and uniform ! 
sults for the writer whenever used. The following ta! 
gives the results of observations on the effect of the siz 
of the particle on the absorptive power. (The tabi: 
condensed here.—Ed.) The observations were taken by | 
E. Houghton, M. E., and E. C, Sickles, M. E.: 





Per cent. moisture gained by different sizes of coa! 


Gain of moisture in 35 days 
——Size of coal.—— 





Kind of coal. 1 le % Fine 
Anthracite egg............ 1.394 2.028 2.55 5.5 
ef pea.. 0.617 0.664 1.31 1.587 
Curtberiat* ii cseccess 2.17 3.765 5.612 6.424 
RpURPNOE. 04 . nids4 todo es 4.55 5.801 5.26 9.50 


ELECTRIC LIGHTING OF A CEMENT QUARRY. 


The cement quarries and mills of the F. O. Nor- 
ton Cement Co., at Binnewater, N. Y., situated in 
the Rosendale cement district, about seven milrs 
from Kingston, have recently been equipped w: 
an electric lighting plant, which has some featu! 
of interest. It is believed to be the first insta: 
in which electric light has been used in cem: 
quarries in this country. The deposit from wh 
the Norton (natural) cement is made is blu: 
gray magnesian linestone or cement rock found 
strata of between 14 and 17 feet in thickness, a! 
of various inclinations, constituting the hills alone 
the valley of the Rondout Creek. 

The stone is quarried in the ordinary maine! 
being taken out in separate galleries, corespond 
ing with the various strata or layers, There are tw 
such strata in the Norton quarries available fo! 
making a high grade cement. These are separ 
ated by a middle layer which contains impurities 
and is not used for producing first-class cement. 

About 4% barrels of. cement are made from one 
ton of rock. At the quarries about 1,600 barrels 
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,ent are manufactured per day, running 30U 

-) the barrel. The galleries have 50 ft. face, 
upheld by pillars 20 ft. square and 30 ft. 


power plant consists of four horizontal 

boilers, furnishing steam at 100 Ibs. 

re to a 750-HP. Harris-Corliss  cross- 

ind, slow-speed engine. This power is used 
rate 16 cracker mills, the crushers, etc. 

lectrie plant consists of a 30 K. W. alter- 

- current ineandescent dynamo, manufac- 

»y the General Electric Co. This machine 

n by a 10x 12-in, horizontal Ball engine. 

. are now installed 108 incandescent lights, 
ne the kiln shed, the mills, the packing 

the shipping rooms, and various other de- 
ments of the factory. 

. quarries are lighted by 40 incandescent 
s and 14 are lamps. The current is used at a 

ire of 300 volts, being reduced by transform- 

the necessary voltage for are and incande- 
sont lamps. Each are lamy is operated by its in- 
‘ual transformer. In addition, one or two in- 
iescent lamps on flexible cords, protected by 
cages, are operated from the same trans- 

er when required. 

\rc lamps are also connected by flexible cords 
to the transformers which are placed back of the 
nearest pillar to the face of the gallery. The 
lamps are supported from the roof of the gallery 

y means of ropes and pulleys, and give a most 
satisfactory general illumination for the whole 
cork. A suspended light is used by the men 
handling the drills and shoveling the broken store 
in the loaded cars. Incandescent lights fixed in 
position are placed at tht miain platforms and 
turn table, while lamps for the purpose of general 
illumination are also placed at moderate intervals 
ilong the galleries now being operated. When the 
»lasts are fired, the lamps are unhooked and taken 
back behind the pillars. 

The electric light installation has entirely done 
away with oil lamps, the use of which in many 
cases rendered work almost impossible, since it 
was necessary to place the drills at the very tup of 
the gallery on a shelf sufficiently below the roof 
for the erection of the drill. In the days of oil 
lamps the room was so filled with smoke and fumes 
that the men could only work there for a short 
time. 

The circuits are carried into the quarries from 
the power house, a distance of about 400 ft. in one 
direction, and 1,500 ft. in the other. They are 
carried along the galleries, being fastened to in- 
sulators fixed to plugs driven into holes in the roof 
of the worked out galleries. From various points 
main loops are carried to the galleries where the 
work is going on. 

The present electric plant 
about half its capacity and 
idded as the work is extended. 
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THE “STANDARD” RAILWAY CROSSING GATE. 


The accom anying cut shows a railway crossing 
gate for which several claims of ease and simplic- 
ity of operation and economy of maintenance are 
made by the builders. These gates have been used 
by the Pennsylvania, Grand Trunk, Michigan Cen- 
tral and other railways, and are manufactured 
and sold by the Standard Railway Gate Co., of 
Saginaw, Mich. As will be noted from the drawing 
both arms of the gate are operated by a single cen- 
nection and from one lever. Two levers, therefore, 
serve to operate both of the gates used at an or- 
dinary crossing, and by means cf a special locking 
device the two levers may be operated as one when 
desired. It will be noted further that the ievers 
are bolted to the chain wheel and that the notched 
segment for locking is bolted to the floor and is 
separate from the lever and wheel. In a ‘etter 
from the manufacturers the following additional 
claims of advantages are given: 

The simplicity of these gates is shown by the drawing. 
They are operated with what is termed the single connec- 
tion, the purpose of the weight C in the tower and the 
weight D in the post being to avoid the use of the return 
line of pipe. In these gates, where there is one line ot 


is only working to 
lights will be 


pipe, others have from two to four, no other gate, oper- 
ated either mechanically or by air, having less than two. 
This reduction in the number of underground pipes is 
very desirable in the protection of the ordinary railway 
crossing, but much more desirable where a great num- 
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ber of gate arms are to be handled, some at a consider- 
able distance from the tower. 

Sometimes it is asserted as an argument against me- 
chanically operated gates that the wire inside the pipe 
is likely to freeze up in the winter, while the pipes of air 
gates have nothing in them to freeze. The company 
claims, however, that the mere presence of a wire 
in a pipe can neither cause water to leak into it 
nor cause condensation on its inside surface, and that 
should either surface water or water of condensation 
collect inside and freeze up, it would as quickly choke off a 
column of air as it would hold a wire. It certainly does 
not appear that there would be any discrimination on 
the part of the water as to the kind of a pipe it should en- 
ter, whether it was for air or for a wire, or that there 
should be any discrimination on the part of the moisture 
in the air as to the pipe in which it should condense. The 
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Mr. Pfahler, of Philadelphia, in introducing Mr. Fox 
said that he had not met a manufacturer in over two years 
who was not in favor of a reduction in the hours of labor 
We quote the following report of Mr. Fox's address from 
the “Iron Trade Review:” 


He granted that the change could not take place without 
a corresponding reduction in wages, though if there were 
the possibility of enforcing the new regulation simultan 
eously all over the country he would say that wages 
should remain as at present. The evils of the present plan 
of spasmodic operation of works; the crowding of a year's 
product into a few months, in some cases; the large num 
ber of unemployed men, able and willing to work, who 
would get places if the work day were shortened; the in 
creased “iduaes of labor, under shorter hours (though 
with his knowledge of the physical strain already upon 
the molder, he did not lay great stress upon this argu- 
ment, as applied to that employment); the enormous in- 
crease in the effectiveness and productivity of labor in this 
age of machinery, forcing upon us the problem of over 
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THE STANDARD SINGLE CONNECTION RAILWAY CROSSING GATE. 
Standard Railway Gate Co., Saginaw, Mich., Builders. 
company claims, therefore, that in every railway crossing production, because no reduction has been made in work 


gate, whether operated by purely mechanical means or 
by air, that everything depends upon the number of the 
pipes, whether they are large or small, and the care 
taken in laying them. In the single connection gates 
the gate arms are counterbalanced and the weight C in 
the tower is counterbalanced by the weight D in the post, 
consequently to move the levers in either direction re- 
quires the same force, 
~— ——ab oe —— 


THE FIRST ANNUAL MEETING OF THE AMERICAN 
FOUNDRYMEN’S ASSOCIATION. 


The meeting of the American Foundrymen’s Associa- 
tion at Detroit, May 11 to 14, was a notable event in the 
history of the foundry business. Representative men in 
the industry were present to the number of about 300 
from about 80 cities and towns in the United States and 
Canada. The technical papers read and discussed were 
of a class that would do credit to any of our national en- 
gineering societies, and a highly interesting exhibit was 
made of foundry supplies and machinery. The scope of 
the association is wider in some respects than that of the 
engineering societies, for it admits of the discussion of 
questions of business and social economics, including the 
labor question, strikes, apprenticeships, the hours of 
labor, wages, etc. The efforts of the membership of this 
association to do something practical in regard to these 
questions will be watched with interest by manufacturers 
in general, and should these efforts prove in any degree 
successful, the result will be an important step in the 
evolution from the present frequent conflicts between 
labor and capital to a state of harmony. Such an evoiu- 
tion is perhaps more needed now in the foundry business 
than in almost any other, but if the foundrymen can do 
anything to improve the existing relations between em- 
ployers and employed, their example cannot fail to be of 
benefit to many other trades. 

A remarkable instance of the tendency of the foundry 
owners to progress in the direction of a better understand- 
ing with their workmen is shown in the addresses of the 
president of the Association, Mr. Francis Schumann, 
President of the Tacony (Pa.) Iron & Metal Co., and of 
Mr. Martin Fox, President of the International Iron Mol- 
ders’ Union. We quote from Mr, Schumann’s address as 
follows: 


Lessening the hours of labor seems to me the most 
vital question available for immediate application toward 
the welfare of all, whether employer or employee. Instead 
of laboring night and day for short periods to meet spas- 
modic demands, is it not wiser to so adjust the labor as to 
bring about the equal distribut.on of work among the 
many? Is not the lessening of the hours of labor one 
of the most vital elements to correct the disturbances be- 
tween supply and demand? ‘ 

The cultivation and maintenance of knowledge and skill 
on the part of those practicing our art is a question para- 
mount in importance to any that may come before us. The 
adoption of a wise and uniform system of apprenticeship 
is a necessity generally admitted, and it should receive 
your careful consideration and action. Equally important 
is the adoption of methods that will promote intimate and 
amicable relations between employer and employee—the 
golden rule as a guide will readily suggest practical and 
effective means for bringing about beneficial results. 





ing hours—these and other considerations were urged by 
the speaker in a clear and logical way that made a good 
impression upon the convention. 

That the ideas of the foundrymen concerning the 
question are not academic but are intensely practical is 


labor 


shown by the fact that the association has a ‘‘Defens« 
Committee”’ and that it is proposed to form within the 
lines of the association an organization for the purpose 
of defense and for the avoidance of labor troubles. Th 


idea seems to be that which now controls the nations of 
the world, viz., that the best way to promote peace is to 
have a strong navy and impregnable forts on the coast 
Among the suggestions made by the committee concern 
ing the proposed organization are the following 


The object of the association should be the mutual pro 
tection of its members and the adjustment of al! disputes 
with employees, with due consideration for the just inter 
ests of both parties to the controversy. 

An emergency fund should be created by special assess 
ments on the members, in proportion to the number of 
molders employed by each at the time such assessment 
was levied. This fund should be held intact, for the doubk 
purpose of having on hand, at all times, ample funds to 
meet any demand upon the association, and to create an 
added attraction, making membership more valuable as th« 
fund increased. 

Every member should be free to settle on his own re 
sponsibility any dispute arising in his shop, but, having 
once invoked the aid of the association, he should place 
the entire settlement in its hands and be required to abid« 
by the decision reached. 

In case of dispute, every reasonable effort to settle it 
without a strike should be made, and if the employees re 
fused to consent and did strike, all the force of the asso 
ciation should be brought to bear to give assistance to the 
member whose shop was affected, either by procuring men 
to take the places of the strikers, or by compensating 
the member for losses incurred in defending the principles 
at stake, 


The proposed organization is to be modelled after the 
Stove Founders’ Association, which has been in successful! 
operation for ten years, with results which are stated by 
the committee as follows: 

Through the operation of this plan a bond has been 
formed so strong that, while the association has pro- 
tected its members from unjust demands, it hag inspired 
the employees with such a sense of the justice of their 
employers that it is now a fundamental principle to settle 
all disputes without the cost of a strike, and to adjust al! 
questions of wages and methods by periodical conferences. 
in which all the conditions of the business are freely dis- 
cussed and reason dictates the result. 

In discussing the report of the Defense Committee, Mr. 
Henry Cribben, vice-president of the Stove Founders’ De- 
fense Association, said that the lines of operation of the 
latter were: 

“First, to combine the manufacturers of stoves into a 
powerful and effective body so competent for defense that 
these organizations of employees will fear to provoke it: 
second, to improve the relations of employer and em- 
ployee by inducing the material co-operation of those who 
now occupy a position of inert independence, it being eas- 
ier to improve the environment by removing the induce- 
ment to do wrong than by cultivating sentiment, and, 
third, to educate all concerned and gradually formulate 
rules of action whereby disputes will be avoided.” 

On the last day of the meeting the Committee of Defense 
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reported that it had secured the signatures of a number 
of foundrymen who agreed to take the preliminary steps, 
at least, toward the proposed organization, and the com- 
mittee was continued for another year with instructions 


to communicate its plan to the membership by letter. 
pam 


BOOK REVIEWS. 


MINING IN THE PACIFIC NORTHWEST.—A complete 
review of the mineral resources of Washington and 


British Columbia. With maps. Edited by L. K. 
Hodges. The ‘‘Post-Intelligencer,’’ Seattle, Wash., 
1897. Paper; 8%x5% ins.; pp. 192. $0.50. 


This is a reprint of articles originally prepared for the 
**Post-Intelligencer’’ by a member of the staff of that 
journal who personally visited the mining camps described. 
The attempt has been here first made to thoroughly de- 
scribe the mineral resources of the state of Washington 
aud of british Columbia, Each cauwip is treated separaceiy 
and maps are given of the locations of the workings in 
each case together with such text as is necessary to in- 
dicate their importance, output, character of the ore, 
owners, etc. 


THE GRAPHICAL SOLUTION OF HYDRAULIC PROB- 
LEMS.~—Treating of the Flow of Water Through Pipes, 
in Channels and Sewers, Over Weirs, etc. By Free- 
man ©. Coffin, M. Am. Soc. C. E. New York: John 
Wiley & Sons. London: Chapman & Hall. Limp 
leather; 44% x 7% ins.; pp. 75; 13 tables and 34 plates 
of diagrams. Price, $2.50. 

This handy little volume contains diagrams for the so- 
lution of most of the problems arising in the every day 
practice of hydraulic engineering. The diagrams are ac- 
companied with sufficient text and tables to explain and 
facilitate their use. The first 17 diagrams give the flow 
of water through pipes from %-in. to 60 ins. in diameter, 
the sizes up to and including 3 ins. being included on the 
first diagram. ‘he other diagrams give entry heads; value 
of c in Vee (rs)4; flow over weirs, in open chan- 
nels and in pipe sewers; horse power of water; size 
and capacity of pumps; coal required in pumping with 
engines of different duties; discharge of hose nozzles; and 
results of numerous experiments with old pipes. 

rhere is only one diagram applicable to general sewerage 
work and that takes up nothing but pipe sewers. There 
might have been included with advantage a diagram and 
table or tables relating to the yield of drainage areas and 
the storage required under different conditions. Of course 
the author had to draw the line somewhere, and on the 
whole the selection of diagrams has been well made. 
The text, tables and diagrams have been well prepared by 
the author and the publishers have done their part in 
producing a very handy, pleasing and serviceable book. 
AN INQUIRY AS TO A MORE PERFECT FORM OF 

WATER-WHEEL.—By J, P. Frizell, M. Am. Soc. 


©. E., Boston, 60 Congress St. Paper, 9%x5% ins.; 
pp. 46; illustrated. 


After discussing the elements entering into the working 
and efficiency of a perfect water-wheel, Mr. Frizell takes 
up the various forms of turbine wheels in use and points 
out what he considers their good and bad points. The au- 
thor believes that the inherent and unavoidable defect of 
the turbine is that it cannot use a diminished quantity of 
water with the same efficiency as with the full quantity, 
that it is fitted to discharge. A wheel that shows an 
efficiency of 83% at full discharge generally shows not 
more than 65% at half-discharge. Mr. Frizell then de- 
scribes several of the more prominent devices intended to 
lessen the loss of power from this cause; but he concludes 
that no existing form of wheel is free from grave, inherent 
and unavoidable defects, which are material at full dis- 
charge. He believes that the development of a perfect 
wheel requires a radical departure from existing forms; 
and first among these departures he would dispense with 
guides, as unnecessary. He believes that in a wheel 
surrounded by a free space sufficient to allow the water to 
move without restraint, it would naturally take the 
direction and velocity most conducive to the efficient ac- 
tion of the wheel and he mathematically discusses this 
assumption. The second essential to perfect water action 
is a gate that shall in closing contract not only the in- 
flux of the wheel, but the entire passage through it, and 
he then illustrates and describes a wheel devised by him 
to obviate the general existing defects and embodying the 
two essentials referred to above. His drawings are in- 
tended to illustrate principles only; but they cover the 
floats and float passages, the gate, disks, shaft, case and 
bearings, and regulation, and apply to wheels on _ hori- 
zontal or on vertical shafts. 


THE DESIGNING OF DRAW SPANS.—By Charles H. 
Wright, M. Am. Soc. C, E., Chief of Detail and Draft- 
ing Department, Edge Moor Bridge Works; New 
York; John Wiley & Sons; 8vo.; cloth; pp., 90; illus- 
trated; $2.50. 


It becomes more puzzling as each new volume is added 
to the already extensive list of books upon bridge de- 
sign to know just what position to give it in relation to 
other books, and to decide justly what the need for it 
may be among bridge engineers. In looking through the 
book before us a doubt arises as to the necessity of the 
first part treating of the general design of swing bridges, 
but in the second part, treating of the design of swing 
bridge operating machinery practically an uncultivated 
field has been entered. For this new departure the 
author deserves credit, 


The method of discussion adopted is to take an 85-ft, 
plate girder swing span and to calculate all details of 
girder, floor and machinery design, and then to follow 
with a statement of the general formulas and assump- 
tions upon which the preceding discussion is based. The 
success of the method will probably be judged differently 
by different engineers, according as each is more or less 
experienced in bridge design. It will doubtless appeal 
favorably to the student and young engineer, although 
not being of so much value to the expert bridge designer. 
Altogether 40 pages are devoted to general considerations 
of swing bridge machinery design, of which nearly one- 
half are given up to drawings showing examples of ac- 
tual designs. None of these drawings are explained in 
the text, and the reader is left to his own resources to 
search out the faults or advantages which each may pos- 
sess. A very little additional text would have improved 
the value of this part materially, and we can think of no 
good reason why the author should not have given it. 
In the remaining pages the space is given to the considera- 
tion of gearing, shafting, bearings, pivots, springs, cams, 
etc. Many of the formulas are taken from Reuleaux 
and Unwin, and others are the shop data of the Edge 
Moor Bridge Works and the Pencoyd Iron Co. No men- 
tion is made of the motors which are commonly used to 
operate bridge turning machinery, nor of their compara- 
tive advantages or disadvantages under different condi- 
tions of practice. Here, again, the author could, with 
very little work, have added valuable information. En- 
tering as it does a new field, the book doubtless will be 
welcome to many from that fact alone. The publishers’ 
work is generally good, except in the matter of illustra- 
tions, many of which are poorly drawn and lettered. The 
book has an adequate index. 


THE MATERIALS OF CONSTRUCTION.—A Treatise for 
Engineers on the Strength of Engineering Materials. 
By J. B. Johnson, C. E., Professor of Civil Engineer- 
ing in Washington University, St. Louis, Mo. New 
York: John Wiley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 8vo.; pp. 800; 650 illustrations, 11 plates 
and complete index. $6. 


Prof. Johnson is well known to. the readers of engineer. 
ing literature as the author of works on ‘‘Theory and 
Practice of Surveying,’’ ‘‘Modern Framed Structures’’ and 
“Contracts and Specifications.’’ The present work fully 
sustains his reputation as one of the most painstaking 
and able of American engineering writers. It is a most 
valuable contribution to the literature of strength of ma- 
terials and contains, we believe, a greater amount of new 
and important information on the results of experiments 
on materials than any other work of its kind in the Eng- 
lish language. 

The book is divided into four parts. Part I. is entitled 
Synopsis of the Principles of Mechanics Underlying the 
Laws of the Strength of Materials. 1t is compressed into 
the short space of 88 pages, and is, therefore, much brief- 
er than the theoretical portion of other works on the sub- 
ject, which are to be found in every engineer’s library. 
Part II, describes the manufacture and general properties 
of the materials of construction. It occupies 215 pages. 
The portion devoted to methods of manufacture is very 
brief, as is desirable, but that devoted to general proper- 
ties of materials is quite full and contains much informa- 
tion which is not to be found elsewhere in text books. 
The discussion of the properties of timber is largely de- 
rived from the author’s own experiments in connection 
with his work for the Forestry Division of the U. S, De- 
partment of Agriculture. Part III., 160 pages, is de- 
voted to testing machines and the methods of testing ma- 
terials of construction. In this part the author has freely 
availed himself of the four volumes of the report of the 
French Commission on Standardization of Tests of the 
Materials of Construction, published in 1895, and of the 
proceedings of the five international conventions on the 
subject of tests of materials held in Europe between 1885 
and 1895. Part IV., 360 pages, is entitled The Mechani- 
cal Properties of the Materials of Construction as Re- 
vealed by Actual Tests. The leading feature of this part 
is a remarkably extensive series of stress diagrams of the 
most significant results of tests of all kinds of structural 
materials, made in all parts of the world. It includes a 
summary of results of the series of tests of American tim- 
ber, some 40,000 in number, made under the author’s 
supervision for the work of the U. S. Forestry Division. 
It contains also a chapter, written by Mr. W. A, Layman, 
M. S., an electrical engineer, on The Magnetic Testing of 
Iron and Steel. Appendices contain a biographical sketch 
of Prof. Johann Bauschinger, the originator of the scien- 
tific testing of materials (with portrait); an account of the 
microscopic study of iron and steel, by Prof. J. O. Arnold, 
of Sheffield, Eng., with several plates; a synoptic 
comparison of the recommendations of the international 
conventions with those of the French Commission, and 
three sets of specifications for iron and steel for various 
purposes, namely: Those of the American Society of Civ- 
il Engineers, those of Mr. H, H. Campbell, author of 
“Structural Steel,’’ and of the associated manufacturers 
of structural steel in America. Among the topics treated 
in the work with unusual fulness and in an original man- 
ner, besides the subject of timber, which may be called 
Prof. Johnson’s specialty, are the Resilience of Materials, 
in Part I.; Lime, Cement, Mortar and Concrete, and Vitri- 


fied Paving Brick, in Part II.; Impact and Hardnes- 
and Cold-Bending and Drifting Tests in Part |; 
the Fatigue of Metals, in Part IV. The word ‘;, 
commonly applied to the deterioration of meta)« 
by repeated and reversed loads, the author cons; 
be scarcely the proper term, and says ‘‘the gradu 
ture of metals’’ would be a more truly descripti 
to all. He gives a ‘‘new and universal formula fo; 
sioning” for both repeated and reversed loads, i 


to take the place of the two formulae of Launha: 
Weyrauch. It is 
a 





min. stress 


2 max. stress” 


in which p is the maximum stress per square inch 
member for both dead and live load, and a is the w 


stress for live loads. 7 

The subject of the elastic limit and the yield p is 
discussed in a manner original with Prof. Johnson, ang 
his conclusions are likely to create some controversy. He 


quotes the definitions of three different critical p: 
elastic limits given by the French Commission, « )}- 
lows (page 306): 


1. The elastic limit, or the unit stress beyond w) bh a 
portion of the deformation remains as permanent set. 

2. The proportional elastic limit, corresponding «) the 
point where the deformation ceases to be proportional to 
the loads. 

3. The apparent elastic limit, corresponding to the point 
where the deformations increase rapidly without any in- 
crease in the force exerted. 


The author shows that no one of these three definitions 
of elastic limit can be used in practice, and that they are 
either absolutely indeterminate or wholly dependen: on 
the delicacy of the measuring apparatus, rather than oy 
the qualities of the materia] tested. When the most dejj- 
cate apparatus is employed, several specimens from the 
same bar of the most uniform material may give elusti 
limits of either of the first two kinds which differ widely 
from each other, and hence become mutually contradictory, 
In’ other words, such delicate tests are worthless for all 
practical purposes, i, e., the results are not characteristic. 
The third definition is also indefinite since it remains a 
question which load is to be taken, the higher load at 
which the first great permanent elongation occurred, or 
the lower load under which this elongation continues to 
spread throughout the entire length of the bar. These 
often differ as much as from 3,000 to 6,000 lbs. per sq. in. 

Discussing this subject in his preface, the author says: 
“The fact is, something must be done in this matter, 
since no one knows what is meant by elastic limit 
without an explanation—which explanation is not usually 
given.”’ 

To settle the difficulty, Professor Johnson introduces a 
new and arbitrary definition of what he calls the ‘‘Appar- 
ent Elastic Limit,” which is ‘‘that point on the stress- 
diagram where the rate of deformation is 50% greater than 
it is at the origin.’’ He states that in all tension stress- 
diagrams of the various metals it will be found to mark 
a well-defined point, whose coordinates are practically 
fixed and constant for the same material. He supports 
the new definition by forcible arguments, and we quote 
some of his conclusions concerning it below: 

Although this point is slightly beyond the true elastic 
limit, it will mark a point corresponding to a permanent 
set much less than can be measured on any scale by the 
naked eye, and hence it may be regarded as the true elastic 
limit for commercial purposes. 

It serves perfectly to classify materials as to the max- 
imum loads they can resist without receiving deformation 
which would injure them for continued service, these be- 
ing the real ‘‘ultimate loads’ for all practical purposes. 
It marks, therefore, the most valuable and important 
property of all engineering or building material. In other 


words, it is the most essential characteristic point on the 
stress-diagram. . 

In the opinion of the author of this work, therefore, an 
“apparent elastic limit,’’ defined and determined as here 
described, is the best if not the only satisfactory solution 
of this troublesome question. The 50% increase in the 
rate of deformation was chosen as being about the 
least which would mark a well-defined point of tangency 
on the stress-diagram. Since it always marks a point 
which corresponds to an extremely small permanent set, 
there would seem to be no objection to its use. 


We note with pleasure that Professor Johnson has fo!- 
lowed Professor Merriman’s latest work on strength of 
materials in eliminating the word strain as synonymous 
with elongation, distortion or deformation, although he 
thus used it in his earlier works. He uses the word 
“deformation” instead. In this he is in harmony with 
the opinion which hag been repeatedly expressed by us 
editorially. He says: ‘The word ‘strain’ is used in com 
mon language in several other senses, so that its use in 
this specific sense, though warranted, is of doubtful pro- 
priety.”’ 

The typography and most of the illustrations in th: 
book are excellent, but the appearance of the numerous 
stress-diagrams might have been greatly improved if their 
lettering had been more carefully done, and if lower-case 
letters had been used rather than capitals. We con 
gratulate the author and the publishers on the productio: 
of a book which much long remain a standard in American 
engineering literature. The price, $6, is unusually low 
considering the labor and eypefise which must have been 
devoted to its preparation. 








